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a paper nger. i ney err, uur strengm, iiKe me 
Navy's new FllF-1, is not on paper. This Tiger by Grumman is real. This 
Tiger is small and supersonic and will prey on enemies if attacked. To 
be ready in quantity when needed, Grumman designed and built 
the first Tiger in 15 months. Until Tigers join the fleet in quantity, 
Grumman Cougars will help the Navy police the sky and keep peace. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


50 cents 


BETHPAGE • LONG ISLAND • NEW YORK 


DESIC^eOS AND fVJ/tOFPS OF SUPFfiSON/C TIGERS. TRANSONIC COUGAfiS. S2F SUB- KILLERS, ALBATROSS AMPHIBIANS. METAL BOATS, AND AEROBILT TRUCK BODIES 





NOW... longer life for 
Sundsfrand Constant Speed Drives 

Here are figures gacheteil from Sundstrind Conscant Speed Drive per- 
formance in the B-56 and P5M. Similar records are being established 
daily in oiher types of aircraft. Much of die credit for longer life goes to 
Sundstrand service representatives stationed throughout the Free World 
to provide liaison with the Air Force, Bureau of Aeronautics, engine and 
airframe manufacturets. These men aid in design of new applications . . , 
help with installations . . . train personnel in maintenance, operation, and 
trouble shooting - - . supervise tests in the field. For experienced counsel 
on your Drive Systems problem, call on us today. 


OVER 6500 drives in the field 

AIR FORCE T. O. row permits 
1000 hours togged flight time 
between overhauls 

1200-1700 hours logged 

flight time accumulated by many 
drives on Novy oircraft 


SUNDSTRAND AVIATION 


Olvisler ol Sundilrsnd Machine Idal Companr, ROCKFOCD, lltINOIS Weitern Dimicl Office: Ka.ihorne, California 

CONSTANT SPBBO DRIVKS • AIRCRAFT ACCCSSORIBS 



One of the few things that fly 

that couldn’t be made better with 
3M Adhesives, Coatings and Sealers 

F» e Free b,ol<le< illu.lnitirg 3M Adh«ive>, C„,>ne> and Sealer, ol wo.k in the ei.c.of, indu.ry, wd,e Indny ,e 
Oeportment 24, 417 Piquette Avenue, Detroit 2, Michigan. For even foster facts, call in yeur 3M Field Engineer. 

ADHESIVES AND COATINGS DIVISION MINNESOfA MINING AND MANUFACTURING COMPANY 
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In him sre combined the training, the 
scientific knowjedge, the personal qualities 
that fit him to be master of a screaming fury 
that is faster than sound, faster than human 
senses. As he flies, electronic "crewmen” 
wait on him every mile and every momem. 
They peer through the dark, give him voice 
contact with far-away places, pinpoint his 
targets, fire his guns, tell him where he is . . . 
extend the power of arm and brain a thousand 


times. To speed his mission, bring him back 
surer and sooner, to enlarge his oppor- 
tunities — RCA has assembled many of the 
world's foremost engineers and scientists. 
Their job is to study the pilot’s needs, hear 
his viewpoint and search everlastingly for 
new and better electronic aids for him. 
And what they do for the pilot, they do 
for others in the armed forces — on land. 
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Air Force Eliminates Design Studies 12 

► Aircroft firms will he chosen for Phase I contracts on bosis of 
performance to speed development. 

Long Range Interceptor Among New Policy Contracts. 13 
^Six firms win Phose I awards including fighter-bomber and 
tactical bomber os well os interceptor. 

Examiner Proposes New Routes in West 99 

^Continental, Western would get key paints in victory for regional 
carriers over transcontinental lines. 
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A new era in the ort of forging hos been demon- 
strated as production goes forward on this 35,000- 
ton closed die forging press. Lorger forgings with 
thinner sections and closer tolerances than here- 
tofore possible open new concepts in forging 
design. Wyman-Gordon continues to pioneer by 
— Keeping Ahead of Progress. 


Wyman-Gordon Co. 

Estoblistied iSS3 

FORGINGS OF ALUMINUM • MAGNESIUM 
STEEL • TITANIUM 

WORCESTER I, MASSACHUSETTS 
HARVEY, ILL. • DETROIT, M ICH. 
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NEWS DIGEST 



ANTI-NUCLEAR paint lot atomic weapons catticn is shown on Oie bellv and nacelles ol this Boeing B-52 Stratolortiess. Paint is 
designed to rellect the heat of a nucleai esplosion alter the long lange heavy bomber makes its drop. Tliis B-S2 is nndci|oing flight 
tests at Boeing’s Seattle plant prior to delivery to USAFs Strategic Air Command. Stratofortrcsscs, equipped with eight Pratt Sc Whit- 
ney Aircralt J57 jet engines and aerial refueling gear, also arc in production tor the Air Force at the Boeing Wichita <Kan.| Division. 


Domestic 

President Eisenhower signed the new 
S252-million airport construction bill 
after Commerce Undersecretary Louis 
Rothschild reportedly advised against a 
veto, The new law makes S62.5 million 
in federal aid available this hseal year. 
Airport experts estimated there is nearly 
$200 million in local funds available 
now to match federal money. 

First jet transport to be certificated 
for commercial U, S. airline operations 

E robablv will be Booing Airplane Co.'s 
lodol 707 series. The firm asked Civil 
Aeronautics Administration l.ist week 
for a type ccttific-.ite on the aircraft as 
an initial step in approval of it.s airline 
version, saying the prototype 707 
Str.itolincr has accumulated 191 flight 
hours and meets or exceeds the overall 
safety level defined by Civil Aeronautics 
Regulation -lb. Boeing rcccised USAh' 
permission last month to build com- 
mercial jet transports with the KC-135 
tanker, military sersion of the 707 
(AW July IS. p. 14). 

Eastern Air Lines ordered 20 addi- 
tional Douglas DC-7Bs. The new order 
will give EAL an csentual fleet of 40 
DC-7Bs. Eastern has taken delivery on 
five trf the first 20 planes ordered, ex- 
pects to receive the next 15 within 12 
months and the final 20 between Octo- 
ber 1947 October 1957 and April 1958. 


Lt. Gen. Christian F. Schilt has been 
appointed Assistant Commandant of 
the Marine Corps for Air, succeeding 
Lt. Ccn. William O. Bricc- 

Lockheed Aircraft Corp.’s Marietta. 
Ga.. plant eomplctcd on schedule its 
first contract for Boeing B-47 spare 
parts. Tlic 100% on-time deliveries 
invoh'cd more than 4 million individual 

Chase Aircraft Co., wholly-owned 
subsidiary of Wilbs Motors, Inc., has 
been renamed Kaiser Aircraft & Elec- 
tronics Corp. 

Control and test equipment for 
guided missiles will be manufactured 
by International Telephone & Tele- 
graph Corp.'s l•'a^lSworth Electronics 
Co. at Fort W’aync, Ind., under a nerv 
SlO-million contract. 


Financial 

North American Aviation’s net in- 
come for the nine months ended Jonc 
50 totaled $23,635,000, increasing 
sharply from 514,525,000 for the same 
fiscal period last year. Sales and income 
amounted to $580,358,025. Backlog 
of unfilled orders as of June 30: SI. 148,- 
109,322. conipiired with unfilled orders 
of $1,066,245,352 on March 31. 


Bell Aircraft Corp. earned a net income 
of $3,183,978 for the six months ended 
Julv 2. compared with $5,419,584 first 
half of last vear. Sales increased to 
$107,961,776 from $93,207,839. Un- 
filled orders as of Julv 2 totaled $248 
million. 

Boeing Airplane Co. reported net 
v.itninES of $13,635,550 from sales 
trrtaling $370,301,711 for the first half 
Ilf 1955, dropping from a $17,349,618 
net and sales of $496,861,262 during 
the sinsilar period of 1954. Backlog of 
orders June 30 amounted to $1,980 
iiiillion, compared with $2,131 million 
■It the end of last year. 

Chance 'Vought Aircraft’s net income 
for the first half of this vear dropped to 
$1,755,062 from $3,209,906 for the 
same period of 1934. Sales tolalctl 
$59,910,734, compared with $77,666.- 
640. Unfilled orders, including letters 
of intent, declined to S1S2.700.000 
on June 50 from $193,524,000 on 
March 3! 


International 

Sabena Belgian Airlines is negotiating 
with Russia for a route to Moscow, 
according to reports. Sabena would 
operate the proposed Brussels-Moscow 
route as an extension of its ' present 
service to New York. 
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AVIATION CALENDAR 


A user tells 
how AETCO SERVICE 
helped him 



"During the past IS months 
the Kelt Corporation has been 
engaBeU in intensive dwelo^- 

operatinjr temperature of special 
purpose hieh temperature actu- 
ators for use on turbojet power 
plants and other applications 
encountering ambient temjiei'a- 
tures ill excess of 600°F. Com- 
plete testing of development and 
final actuators to AN and MIL 
specifications plus additional in- 
creased temperature require- 
ments were essential during the 
process of qualifying various 
designs, 

“Because of the urgenoy of 
the development and the time 
limitations, Mr. Kupiec of 
AETCO was authorised by tele- 
phone to proceed on tests of the 
first actuators. The results were 
presented in a comprehensive 
report which covered not only 
the necessary' information but 
considerable helpful comments 
and analysis. 

subsequent tests, each of which 
was carried out with similar 
efficiency. The anticipated diffi- 
culty of liaison in doing busi- 
ness with a company over 600 
miles away failed to materialise 
because of the highly elficient 
reporting, discussions, and 


Kett Corporation, In addition, 
the AETCO’s concise factual 
reports proved an asset w'hen 
submitted in turn to our cus- 
tomers.” 



Aug. 15-17— Society of Automotive F.iigi 
necK. tt’est Coast Golden ,\nniixTsaiy 
Meeting, Hotel Multnomah. Portland. 

Aug. 22-23— SymMsium on Electronics and 
.Anioinatic Production, sponsored bv Stan- 
ford Rcscarcli institute and the National 
industrial Conference Board, Sheraton- 
Palacc Hotel. San Francisco. 

Aug. 22-24- .\mcrican Rocket Society and 
Northwestern University, Gas Dynamics 
Symposium, Evamlon, 111. 

Aug. 24-26— Western Electronic Show and 
Convention (WESCONI, Chic .\udito 
riimi and Fairmont ilotcl. San Francisco. 

Aiig. 24-26-IntcrnaHonal Ignition Confer- 
ence, conducted bv Scintilla Division of 
Bendix .Aviation Corp., Sidney, N. V. 

Sept. 3-5- Twenty-ninth National Aircraft 
Show. Philadelphia International Airport. 

Sept. 3-9— .Aircrau Owners & Pilots .Assn., 
eiglith annual Roundup Flight Cnii-vc. 
New York to Bermuda. 

Sept. 6-11— Society of Britisli .Airciafl Con- 
structors. Aircraft Show and Flying Dis- 
play. Farnhoroiigh. England. 

Sept. 6-17— National Machine Tool Builders’ 
,Vssn„ Produrtion Engineering Show and 
Machine Tool Show, Navi Pier and in- 
ternational Amphitheatre, Chicago. 

Sept. 7-10— American Socictj of Photogram- 
nictry, scim-annual Convention and Trade 
Show. Staticr Hotel, Los .Angeles. 

Sept. 8— .Ainvork-Pratt Sr Whitney .Aircraft 
Fotiim, Millville, N. ). Second fonim will 
be held Sept. 16 in Miami. 

Sept. 12-16— Instiument Society of .America, 
Insitunient-.Aulomation Corifcrcncc and 
Exhibit. Slirine Exposition Hall and .Au- 
ditorium, Los Angeles. 

Sept. 17— Institute of Radio Enginecis, 
Simposinm on .Aiitumaliun, Cedar Rap- 
ids, Iowa. 

Sept. 17-18— Antique Airplane As.sn„ second 
annual Convention and Fly-in. muniapal 
.Airport, Ottumwa. Iowa. 

Sept. 19-21— .American Rocket Society, fall 
meeting, Los .Angeles. 

Sept- 21— Southwest .Airmotive Engine 
Forum, sponsored by Pratt 6r \V'hitncy 
-Aircraft and Bendix, Melrose Hotel, Dal- 


Sc|)t. 28-29— .American Instiliitc of Electri- 
cal Engineers and institute of Radio En- 
gineers. Park Sheraton Hotel. Detroit. 

Oct. 3-5— Eleventli National Eiectronics 
Conference. Hotel Sliennan. Ciiicago, 

Oct. 4-6-Eleventli annual .-Mtcrafi Spark 
Plug and Ignition Conference, sponsored 
by Champion Spark Plug Co., Sccor Ho- 
tel, 'I'oledo, Oliio. 

Oct. 5-7— National Business Aircralt .Assn., 
eighth annual Mecling and Forum, Shet- 
aton-Cadillac Hotel, Dclioit. Mich. 

Oct. 5-7—1955 National .Airports Confer- 
ence, sponsored bv American Association 
of .Airport Excciiiives and University of 
Oklahoma, Norman. Okla. 

Oct 11-15-Sccicty of Automotive Engi- 
neers. Golden .Anniversary .Aeronautic 
Meeting. .Aiaiaft Production Forum and 
Aircraft Engincciiiig Display, Hotel Stat- 
ler. Los .Angcics. 

Oct 17-21- Iiiternalional Air Transport 
.Assn., llth annual general meeting, AA'al- 
dorf-Avtoria Hotel. New A'otk. 
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WHO’S WHERE 


In Ihe Front Office 


INDUSTRY OBSERVER 


Cordou Dean, senior vice pcesident-mi- 
eleat energy of General Dynamics Corp. 
ITean formerly was chairman of tlie Atomic 
Energy' Commission, 

Lt. Gen. Laurence C. Craigie (USAF ret.), 
vice president of Hvdro-Aire, Inc., Burbank, 
Calif. Craigie was the first U. S. militatv 

S ilot to fly a ]ct-powered aircraft, the Bell 
P-59 in 1942, and became Ait Force 
Deputy Chief of Staff tor Development in 
1951.' 

V. Charles Sehotlemmci. administrative 
vice president of .American Boscli Anna, and 
L. E. Neville, director of public relations 
and advertising. Schorlemmer formerlv was 
a consultant mr USAF, 

Brig. Gen. 'I’homas L. Bryan, commander, 
AA’riglit Air Development Center; Col. 
Homer A. Boushev, vice commander; Col. 
E. R. jacuby, chief of staff; Lt. Col. Fred 
C. Schmidt, |t,, acting chief of Electronic 
Components Laboratory, 

Air Vice Marshal Douglas Jackman, direc- 
tor general of eqnipmeni, British Ait Min- 
istry. Other appointments are: Air Com- 
modore Maurice Lionel Heath, director 
general of personnel, and Ait Commodore 
Geoffrev Luis Worthington, air officer com- 
manding Group 40, Maintenance Command. 

Aionoo B. Kight, vice president of Bors- 
Wamer Intcmalional Corp., export subsid- 
iary of Borg-Wamcr Corp. 

Rear ,Adm, Robert S. Hatcher (USN 
Ret.l, director of the Guggenheim School 
of .Aeronautics at New York University’s 
College of Engineering and chairman of tile 
department of aeronautical engineering. 
Until his retirement. Adro. Hatcher was 
assistant chief of Navy’s Bureau of Aero- 
nautics in charge of research and develop- 
ment. He succeeds Prof. Frederick K. Tcicn- 
mann, who will devote full time as assistant 
dean in charge of the College of Engineer- 
ing’s Day Division. 

Harry A. Sosuoski. board member of Re- 
aetion Motors. Inc., Denvillc. N. |. Sosnoski 
is affiliated with Olin Mathieson Chemiral 
Corp. as aviation advi.sor to the president. 

Changes 

Dr. Daniel W. Elam, director of the new 
.Adhesives Engineering Division of Hexcel 
Products, Inc., Oakland, Calif. 

Warren R. Smith, advertising director, of 
Fairchild Engine & .Airplane Corp.; William 
G. Key, director of public relations. 

Lamar W. Hart, sales director, W'ianckt) 
Fnginccriii| Co.. Pasadena, Calif. 

G. E- Knight, divisional secretary of air- 
aaft division uf Bristol .Aeroplane Co.. 
I.td.. Bristol, England. 

Herbert C. Langcnfcld. research engineer. 
Kiinan .Aircraft Corp,, Bloomfield. Conn, 

S. W. Bcekinan. manager of mamifactur 
ing. jet engine department of General Elec- 
tric Co.'s .Aircralt Gas Tmbinc Divisioit, 
Cincinnati. 

Martin 11, Bats, district sales manager of 
Sw'issair’s Philadelphia nifice. 

Edward L. Scott. Jr- international sales 
manager of Slick .Airwavs; Arthur S. Molina, 
district manager. 


► Ry an’s vertical takeoff fighter, now designated tlie XI'-109, will be trucked 
to Edward’s .AF'B this week, where first fliglit is sclicdulcd for September. 
The XI'-!09 is jjoweted by a Rolls-Royec Avon with afterburner. 

^Comair has rolled out a special B-36 to cany the first airborne nuclear 
reactor aloft for sliiclding tests. Heavy shielding around the cockpit gives odd 
shape to B-36 nose. CShcrwisc, aircraft appears conientional. First flight 
with the reactor may take place before October. 

► Piston-posseted Piasecki Yll-16 Tnm.sportcr has finished Phase ! of its 
flight tost ptogiain. conducted at Philadelphia by pilots from Edsvatds AFB, 
Calif, During the tests, one engine cut out 15 miles from the airport and 
the helicopter was flown home on one engine. YH-16A. turbine-powered 
version of the 40-pjsscnger aircraft, has flown 10 mins., and Phase I test 
flights arc sclicdulcd to start next sveek, 

► Production plans for Avro .Aircraft Ltd.'s CF-IOS. supersonic twin-jet 
fighter, have been changed. Canadian government has ordered a small 
monthly prtxluction of the CF-I05 rather than one or two prototvpes. This 
follows the pattern of USAF’s Cook-Craigic jilan which is also used now in 
Britain’s aircraft indii.stry. First aircraft will he powered by Pratt & Whitney 
Aircraft’s |75 turbojet with 15.000 lb. thrust since it is not expected that 
Amo’s PSI3 Orenda engine will be ready for testing by the time the CF-105 
gels into production. 

►’I'hc Pratt & Whitney J57 has replaced tlie .Allison J71-A-3 in the Northrop 
SM62 Snark to make space and weiglit for heavier guidance equipment. 
Snark guidance system now weighs nearh double initial design figure and 
takes additional fuel bay space. .Although heavier than the J71. the 4,300-lb. 
J57’s specific fuel consumption is about 20% Ic-ss wliich decreases fuel 
requiicments without cutting the missile’s rangc- 

► Lightweight Tacan navigation aid for business aircraft was flown last month 
by International Telephone and Telegraph’s Federal Communications Labo- 
ratory in the company's DC-3 with “satisfactory” results. TTie unit, costing 
about $2,000 (AW June 6, p. 81), is scheduled for production in October. 
Declassification of Tacan is expected soon. 

► Cornell .Aeronautical Laboratory is doing development and test work for 
the wind tunnncis being constructed at -Arnold Engineering Development 
Center, I’ullahoma, Tenn. A model of Tullalioma’s perforated throat is now 
in Cornell’s supersonic tunnel. 

► Cost of titanium sheet used in aircraft is about $60 ]>cr pound after figur- 
ing imrccovcrable scrap losses and rcicctioDs: figure does not include later. 
Present total cost of Northrop F-89 mns only $19 per pound (AW June 27, 
p. 9). 8oiiie contracts include a requirement that a specified percentage of 
titanium be used whether manufacturer wishes or not. 

► Piasecki H-21 Work Horse helicopters are now in Alaska, carrying sup- 
plies to radar stations in the Kodiak area. 

► Pilots of the 479th Fighter Group at George .Al 'B; Calif., first operational 
squadron cqiiijipcd with the North .American F-lOO, report they haic ex- 
|>ericnccd only one flamcout of the Super Sabre's Pratt & AVhitney J57 
engine since the aircraft was assigned to the group last year. Pilot of that air- 
craft glided safely back to the field. 

►Lear Iiic., will install an .Alli.snn T56 Uitbopriip engine in a Learstar for 

► First Comair R3Y-2. bow-loading tiirtepiop water-based transport, is to bo 
delivered to Patuxent Ibis montli. 
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Designing ond producing intricate bread-wrapping 
machinery, or developing guided-missile launching 
equipment. ..each demands advanced technology. 
And these are but two of the hundreds of complex 
tasks the AMF organization performs every day. 

The highly specialized yet widely diversified 
activities of some 35 engineering and production 


facilities provide AMF witli a wealth of experience 
that covers nearly every field of industry. And it is 
immediately available to you. 

Call upon AMF with your problem. See why 
this all-around experience in answering the needs 
of government and industry has made AMF the 
“can do” company. 


AMF HAS EXPERIENCE YOU CAN USE! 


AMERICAN MACHin 


Washington Roundup 


R & D Headquarfers 

Ait Force is standing by its decision that headquarters 
for the Air Research and De' clopnient Command should 
be located at Wright Patterson li&idquartcrs for 

the Air Materiel Command. Two recent studies made 
under the direction of Lt. Gen. Thomas Power, research 
and development commander, endorse the Dayton loca- 
tion. One was bs' the commanders of research and 
development iiistniiations and the other by a private 
industrial management finn. 

"Davton is tbe right location,” Assistant Sectetary of 
the Air Force for Research and Development Trevor 
Gardner declared. "M'hen Congress comes back in Jami- 
arv we will make another effort to convince them of 
that." (See p- 18.) 

Air Bilaterals 

The Senate Commerce Subcommittee, headed by Sen. 
George Smathets (D.-Fla.), will re-open hearings shortly 
on the U. S.-Gcrman bilateral agreement .ind the facts 
surrounding its negotiation. Smathers lias vigorously pro- 
tested it, claiming the U. S. gave too much and got too 
little. Later the subcommittee will go into other bilatcmls. 
A main object of the investigations: to decide whethei 
legislation giving the Senate veto authority over executive 
agreements should be pushed when Congress reconvenes. 

Symington on Talbott 

US.\F’s first secretarv. Sen. Stuart Symington, tried, 
but didn’t succeed, in keeping out of the controversv 
over USAF Scactaty Harold Talbott, a personal frien(!. 
Symington’s sole original comment: “He has done a fine 
job for the Air Force.” 

Subsequently, however, Oregon Sen. Wayne Morse 
pointed to Symington’s speeches critical of the Adminis- 
tration's air power program as evidence tliat “even on the 
basis of Mr. Talbott’s record as Secretary of the Air Force, 
he ought to be dismissed irrespective of his indiscretions.” 

Symington explained his original brief comment: 
I had in mind vv-as just this: Secretary Talbott 
presentcxl with ability and energy to the Congress the 
case for an expanded .Air Force.” 

Army Air Control 

U. S. Army continues to move quietly in the direction 
of more independent control over its aviation. Newest 
move is organization of Board No. 6. Continental Array 
Command. It is a new development and test agency for 
aircraft located at Camp Rucker, Ala., home of the 
Army Aviation School, Activity formerly was under 
CONARC Board 5. which embodied communications, 
electronics and airborne equipment as well as flying hard- 
ware, Move is consistent with establishment early this 
year of separate .Armv Aviation Division of G-3, headed 
by Brig. Gen. II. II. Howze. 

CAB and Congress 

Republican recognition of continually strained rela- 
tions m-tween Congress and the Civil Aeronautics Board 
led to the newly created C.AB post of Congressional 
Liaison Officer, vvhich has been filled by Rod Kroger, 38, 
former member of the GOP National Committee staff. 


Although most CAB squabbles with Congress have been 
iioned out since Ross Rizicy became Boatd chairman this 
year, Krcgcr is expected to maintain improved communi- 
cations between the regulators agency and its parent 
body. Major complaint of lawmakers in the past has 
bcoii with the Board’s delay and evasiveness in answering 
inquiries as well as poor preparation for hearings. Kroger, 
who will report directiv to Riziev, served as secretary to 
Rep. H. O. Lovre (R.-S. Dak.), and later at the Depart- 
ment of .Agriculture. 

Wilson's Order Ignored 

Defense Secretary Charles E. Wilson’s order directing 
the amied services to replace generals and admirab with 
civilians as chiefs of their public information offices (AW 
Apr. 4, p. 11) has been quicth' ignored. 

Last week the Navy, handicapped for many months 
by the fact that Rear Adm. M'illiam G. Beecher. Jr., 
chief of public information, has been ill, named anotlier 
admiral to replace him. New chief is Edmund B. Taylor. 
Pacific destroyer hero and Annapolis football star of the 
carlv 1920's. Indications are that Adm. Taylot, who has 
served in the Pentagon as an aide to both the Secretary 
and Under Secretarv of the Na\y. will move in with 
minimum fanfare and no mention of the fact that 
Mr. Wilson once demanded that Itis chair be filled from 
outside militars- circles. 

Meanwhile, the Armv soon must make a decision along 
the same line. Its top PIO. Maj. Gen. Gilman C. 
Miidgett, is being moved to a new command at Fort Otd, 
Oilif, His deputs-, Bris- Gen. T. S. Riggs, temporarily 
will head the public information offices. 

Third military' man who was supposed to move out 
under the Wilson order is Brig. Gen. Robert Lee Scott, 
USAF. He had been on his job only a few days when 
the Defense Secretary clamped down, has managed to 
continue with considerable success and win his first star 
in the interim. 

ASPR Revision 

Defense Department is maintaining silence on aircraft 
industry’s sweeping criticism of the proposed revisions to 
Section XV of the Armed Services Procurement Regula- 
tion (AW Julv 4. p, 14). Indications are that meeting 
to discuss differences will not be held until vacations ate 
over, probably in early October. Meanwhile, the aircraft 
industry is eager to learn the attitude of Dudley C. Sharp, 
who will replace Roger Lewis as Assistant USAF Sccte- 
tarv for Materiel on Oct. 1. trmard cost allowability of 
compensation plans involving profit cuts and stock 
bonuses. Lewis looked on such costs with a cold eye. 
viewed mans as contractual atrocities- Industry hopes 
Sharp "will be ntore realistic.” 

Aircraft Investigations 

The plan now of two congressional committees— House 
Appropriations Subcommittee on the Armed Services and 
House Armed Services Insestigating Subcommittee— is to 
put oft hearings on profits of aircraft and other defense 
contractors until tlte new session next fanuarr-. Staff work 
will be completed during the recess. "W'hat the staff 
comes up with will determine what we will do then.” 
Rep. Geoige Mahon (D.-Tex.), chairman of the Military 
Appropriations Subcommittee, said.— Washington staff. 
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Air Force Elimin ates Design Studies 


Aircraft firms will fie chosen for Phase I contracts 
on fiasis of performance to speed new developments. 


By Claude Wilze 

Washington, D. C.— U. S Air Force 
lias rcxisi.ll its weapons system pto- 
curenient procedure to eliminate pre- 
limiiiars' design studies, substituting 
Phase I contracts with a small number 
of hand-picked aircraft companies. 

lb the U. S. aircraft industry this 
means increasing emphasis will be 
placed on past performance, know-how, 
the availabilit'' of engineering effort and 
current work load. On the basis of these 
fectors USAF will decide which com- 
panies will he insited to design weap- 
ons .systems and procure mockups for 
cs’aliiation. 

USAF introduced the new procure- 
ment philosophy last week when it 
awarded Phase I dex’clopment contracts 
to six manufacturers for three dif- 
ferent tvpcs of aircraft, a long range 
interceptor, a fighter-bomber and a 
tactical bomber. 

In the case of the long range inter- 
ceptor, a design competition was held 
and recommendations were sent to the 
Air Staff by the Air Research and De- 
velopment Command and the Air 
Materiel Command. 

Howes’er. no decision was reached on 
the basis of the "paper designs." Result 
was awarding of Pnase I contracts to 
three firms. 

Advantages Cited 

USAF is confident the resised pro- 
gram will attain these goals: 

• Conserve engineering manpower by 
eliminating eight to twelve design stud- 
ies, most of which never result in hard- 

• Compress development cycle of new 
weapons. This is a field in which Russia 
has made tremendous strides, coming 
up with improved aircraft much quicker 
than anticipated bv aircraft experts in 
the U. S. 

■ Improve chances of obtaining a good 
product that will fill US.AF's mission. 

• Save money: Sonic US.AF' officers hasc 
been making no secret of the fact that 
picking a weapons system from paper 
proposals has resulted in gtowing design 
and development headaches, higher 
costs and degenerating relations with 
flic industiT. 

"The new approach,” one of them 


told Aviation Wekk, "is to see the 
pit, not place the bet from the rac- 

Industry Reaction 

While the now ssstem will not call 
for fiving protohpes, company repre- 
sentatises nailed the US.AF' decision 
as a step in tlie liglit direction, 'lliere 
has been growing dissatisfaction with 
the procedure of awarding production 
contracts for a single design prior to 
flight of a prototy pe. 

"The competitive si stem is by far 
the best," one company official told 
Aviation AV'ei.k, "but is possible, of 
course, only during a period of reduced 
world tension when it is not necessary 
to rush promising designs into immedi- 
ate production without a competitive 

T^e decision no longer to tie USAF 
to paper proposals is nnt expected to 
have any effect on utilization of the 
Cook-Craigie plan to speed output once 
the weapons svstem is leadv for produc- 
tion, 

TTio effort in eliminating design 
studies is to compress development 
time, the field in which USAF has been 
feeling pressure from its Red air force 

Indications that a change in ptoiyire- 
ment policy in the design and develop- 
ment stage have been mounting m 
recent months. 

Specialization Factor 

In an inten iew with .Aviation Week, 
Roger Lewis, retiring .Assistant Secretary 



of Air Force for Materiel, said last fall 
that tougher competition was ahead for 
the aircraft industry, with increasing 
emphasis on the individual firm’s past 
performance (AW Nov. 15. p- 13). 

Later, in testimony before a subcom- 
mittee of the House Committee on 
•Appropriations, Lewis placed emphasis 
on the specialized nature of airplanc.s 
and the companies iiho design and 
make them. 

"We have about 12 airframe com- 
panies which have the engineering or- 
ganization and production resources 
with which to design and develop an 
airplane." Lewis tofd the Hou.se com- 

"Buteven among those 12 companies 
there is a high degree of specialization 
ii'hich limits the field. 

"For example, we have only two com- 
panies which have had experience in 
and have the competence to develop 
lieivv bombers. Wc have three or four 
companies that can develop fighters. 
.And we have some other comfianies 
that can develop transports and cargo 

^ "So among the 12 there arc only 
two or three that really compete directly 
witli each other on specific items." 

This conviction, it was clear last 
week, has led USAF to discard the sys- 
tem under which a dozen firms com- 
pete on pieliminary design work, wast- 
ing a great deal of the nation’s scarce 
engineering talent, without ptodiieing 
an item of mockup hardware lor csalua- 

Lewis plaved a major role in the 
decision to change tfie procurement 

He was assisted in this by the new 
Deputv Chief of Staff for Materiel. 
Maj. Gen. Clarence S. Inine. former 
deputi' commander of AMC for produc- 
tion. 

Senate Approves Sharp 

■llic Senate unanimously confinned 
the appointment of Dudley Sharp. 
Houston oil equipment manufacturer, 
as Assistant Secretary of the .Air Force 
for Materiel. 

He succeeds Roger Lewis, whose resig- 
nation becomes effective Sept. 30 (AAV 
July 25, p. 15) 

it is understood that Sharp was 
recommended by Robert Anderson, a 
fellow Texan, who recently resigned as 
Deputi’ Secretary of Defense. 
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Long Range Interceptor Contracts 
Among New Policy’s First Awards 


By Williuui J. Coughlin 

Los Angeles— Air I'orce awarded six 
dei’elopment contracts last week for 
three different types of aircraft— a long 
range interceptor, a fighter-bomber and 
a tactical bomber. 

Pliase I preliminary design and mock- 
up contracts went to North American 
Aviation, Northrop Aircraft and Lock- 
heed Aircraft Corp. for tlie long range 
interceptor. Republic Aiiation and 
North American received similar con- 
tracts for a fighter-bomber, and Glenn 
L. Martin and Douglas Aircraft were 
awarded development contracts for a 
tactical bomber. 

Final Ait Force decision on the new 
scries of aircraft will await evaluation 
of the mockups. 

In the case of the long range inter- 
ceptor, US.AF has been considering de- 
sign studies submitted many months 
ago by a number of weapons svstem 
contractors. The fighter bomber and 
tactical bomber will be new aircraft and 
the aircraft companies selected for Phase 
I contracts do not haie concrete pro- 
posals at the present time. 

Here ate the winning entries in the 
long range interceptoi competition: 

• North American submitted an ad- 
laneed lersion of its forthcoming 
F-107, originally designated the F-IOOB 
and designed for Mach 2 speeds. While 
the NAA proposal is similar to the 
F-107 it is regarded as a "ptacticallv 
new airplane." 

• Northrop design is its so-called Delta 
Scorpion, a delta-wing F-S9. 

• Lockheed proposal is an entiielv nciv 
straight-wing design. It is not a ictsion 
of the much lighter F-104. 

Air Force specifications for the new 
interceptor call for Mach 2 speed and 
a combat radius of 1,000 miles. The 
hcaw two-place aircraft would weigh 
about 60,0(10-70.000 lb. 

Outdate Requirements 

Designated mission is that of a 
bombcr-dcstroier designed to intercept 
and shoot down enemv strategic air- 
craft, rather than to intercept other 
fighters. The long range interceptor will 
bo armed with air-to-air missiles. 

No decision was disclosed on the 
avionics fire control and navigation 
equipment to be used. 

W'ith specifications unchanged since 
the request for design proposals was 
made in the fall of 1953. .Ait Defense 
Command is said to belicie the per- 
formance outlined for the new LRI air- 
craft does not fill the requirements for 


the tune period in wliicli it would be- 
come operational. I'liis indicates that 
evaluation of latest Russian :iircraft has 
placed their pcrfoniuuice much higher 
than previously anticipited. 

Onc industry source predicted that 
while the contract design studies arc 
being carried out, a requirement will 
be reached foi a higher performance 
airplane and re-siibmittcd to industry. 
He said it is unlikely that ani' of the 
three interceptor entries will eier be 
built in quantity, 

F-101 Voodoo's Role 

Air Force is going ahead with plans 
for a larger version of McDonnell Air- 
craft Corp.'s F‘-101 Voodoo as an in- 
terim long range interceptor to meet 
defense requirements within fixe x’ears. 

W'hilc the Voodoo was undergoing 
flight tests at Edxviirds Air Force Base, 
an observer from a rival company de- 
scribed it as a "good :iirer.ift xvhich is 
flying well." 

Large enough to liaxc tlie range 
needed, the modified F-101 will be able 
to carry the best fire control equipment 
available. This aircraft can be opera- 
tional within three years, according to 
estimates, in time to meet a critical 
pcricxi in the balance of strength be- 
txvccn U.S. and Russian airpoxs’cr. 

First place in the technical evaluation 
of the long range interce|)tor |)roposals 
xvent to Lockheed, xvith Boeing Air- 
plane Co.’s Wichita Division a surprise 
.second by :i margin of oiilv six points. 
Boeing may have been left out of anv 
contract axvard due to a feeling that it 
is noxv fully occupied in the jet bomber, 
tanker and transport fields. 

Convair Division of General Dv- 
iiamies Corp., once a very hot entrant in 
the competition xvith a xersion of the 
B-58, cannot be regarded as entirely 
xxaslicd out of the long range intcrcc|)tor 
picture by axv-ard of the three contracts. 

The B-58 is scheduled to fly by the 
fall of next year and, xxliile reliable 
sources report that this first aircraft 
xxill be only an "acrodynaiiiic shell," it 
could enter into the final .Air Force 
interceptor decision. 

In commenting on reports that nexx- 
jilanning is being lield np to studv 
missile dcxclopmcnts noxv entering the 
picture, one source said: "It will be a 
manned airplane; I've yet to talk to anx- 
onc in the Air Force (>r industry who is 
foolisli enough to believe a missile will 
do the job.” 

Among important factors working in 
favor of the F-101 and against anv de- 
cision to build a prototspe xvcrc: 


Weapons Lab 

Guidance laborptory at the AViight .Ait 
Development Center. AA'right-Pafterson 
Ail Force Base. Ohio, through tlie ex- 
pansion and reorganization of the former 
Armament Lalroratorv xvas announced 
last week bv the Ait 'Research and De- 
velopment Command. 

The Weapons Defense Branch of the 

formerly assigned to the .Aerial Rccon- 

Defense Branch of the Armament Labo- 
ratory, Other branches whose work has 
been integrated into the new laboratory 
include the Guidance Dex-elopment 
branch of the Aerial Reconnaissance Lab- 
oratory and the Communications Navi- 


• Intelligence reports indicating the 
Russians will have a supersonic bomber 
fleet operational in the 1960's, xxhich 
xxould make the performance of this 
interceptor of marginal xaluc. 

• Need for an aircraft to meet the Red 
tliieat in the period prior to 1960. 

• Inability of the avionics industry to 
prox'ide fire control and guidance equip- 
ment to match the speed of the inter- 
ceptor at the time it originallv was 
.scheduled to start in production. 

• Lack of powerplant requited by the 
high-performance aircraft. 

• Realization that designs in the com- 
petition were hamper^ by a fightet- 
intcrccptor requirement that was un- 
necessary. 

"Air Force had always assumed that 
this aircraft would tangle xvith other 
fighters,’’ said a top airframe official. “It 
xxas implied in the specs, and the de- 
signs therefore compromised the job of 
bomber-destroyer-’’ 

An aircraft intended to defend the 
continental United States from Soviet 
bombers at a distance of 1.000 miles 
from U. S- borders will not hax’c to com- 
bat enemy fighters, he said. 

“USAF" finally came to the realiza- 
tion that the need is foi a bomber- 
destroyer, not a fighter-interceptor. All 
the compctitor.s in the industry knexx- 
this all along, but xvc just didn’t face 
up to it.” 

Many top .Air Force officers noxx' be- 
licxc a more pressing need is for an 
aircraft that can defend the U. S. 
against bombers prior to 1960. 

Such an aircraft will not have to be 
a Afach 2 airplane since the great ma- 
|ority, if not all. of the Red bomber 
fleet will be subsonic in the period. 

Modification of an existing aircraft 
could meet these requirements. 

The aircraft best equipped for this 
task is the F-101, according to USAF. 


Satellite Only in ‘Planning Stage;’ 
Aireraft Industry Not Consulted 


\%'as]iington, D, C.— Intetcst of flic 
U. S. aircraft industri- in the earth satel- 
lite program planned for the Interna- 
tional Geophysiciil Year, 1957-1958, is 
academic. 

Purpose of the project is scientific. 
Aside from propulsion units to cam’ 
the satellite nearly 300 miles above the 
earth's surface, nothing in the plans w ill 
imoh’e contracts for design, proto- 
type or production hardware. 

A spokesman for the National Science 
Foundation told Aviation Week it 
would be "premature" to consult the 
aircraft industry on the construction de- 
tails. The spokesman said the propul- 
sion system probably will be purchased 
by the Defense Department with a 
conventional contract, but indicated 
that production of the satellite itself 
will be on a laboratory basis, aided by 
component manufacturers where neces- 

The satellite program, announced at 
the White House, contains a long list 
of unknowns and is based on the as- 
sumption that some government, uni- 
versity or private laboratory will produce 
designs that appear feasible and qualifv 
for the “go-ahead to participate,” using 
funds set aside fot IGY projects. 
Reasons for Release 

Major significance of the satellite an- 
nouncement last week appeared to cen- 
ter on these points; 

• It brought international public atten- 
tion to the IGY program, involving 
interchange of scientific information 
among 40 nations. 

• It confirmed feasibility of the satellite 
idea. Presumably recent deselopments 
ill rocket propulsion have made the pro- 

5 Min more practical than it was in 
948. when the late James E. Forrcstal, 
then Secretary of Defense, disclosed 
that the armed forces were conducting 
research on the subject. 

• It was designed to offset concern over 
the strong possibility that Russia is 
ahead of the U. S. in the race to launch 
a satellite. Moscow announced in Janu- 
ary 1954 that the project was feasible 
and in April of this veat said top Red 
scientists were working to perfect a de- 
sign. In Copenhagen last week a 
Soviet expert declared their aim is to 
have a vehicle in space within 18 
months, or about s« months before 
the American effort is expected to ma- 
terialise. If they succeed, the pattern 
will follow that of Russian adsanccs 
in aircraft, which have been faster than 
predicted by Administration experts. 

Information on the U.S. effort to 
launch a satellite during the IGY, given 


out by top executives of the National 
Science Foundation, the National Aca- 
demy of Sciences and the National 
Committee for the ICY, disclosed that 
so fat the \chicic rcmnins an idc-.i, "only 
really in the planning stage.” 

'Just Don't Know' 

Here arc the facts revealed by the 
scientists involved; 

• Although there is no design and no 
plans to obtain one unless it is voUuitar- 
ily offered, it is assumed that the first 
satellites will be about the size of a 
basketball. Speed, material and instru- 
mentation, if any. arc undetermined. 

• Flsing around the earth once cs’crv 
90 minutes at 18,000 miles an hour, it 
will gather and broadcast infoiination 
from the ionosjjhetc and upper atmos- 
phere only if it is instrumented. If it 
lacks instruments the only thing that 
will be learned is a me.isute of the 
density of the atmosphere nearly 300 
miles above the earth. This will be cal- 
culated by clocking how fast the satel- 
lite is slowed down by drag. 

• The scientists “just don't know” any- 
thing about the size and construction of 
the missile to propel the satellite. Two- 
stage rockets have been shot up to 250 
miles, using the German-developed V-2 
as the prime carrict. Tliat was in 1949 


Russia's top rocket specialists are 
hinting at rapid progress in the USSR’s 
crash program for soiling space flight 
problems. Statements published in the 
Sox’ict press shortly before Piesident 
Eisenhower's announcement of U.S. 
plans for building and launching a 
small earth satellite during the Inter- 
national Geophysical Year. 1957-1958, 
exude optimism regarding the possible 
success of far more ambitious |)rojcets. 

N. Varvarov, chairman of the Astro- 
nautics Section of the USSR's Central 
•Aviation Club, writing in the authorita- 
tive publication "Soviet Rcct.'' said 
flatly that a multi-stage rocket powcicd 
by chemical fuel can now be built for a 
oiie-svay flight to the moon. He added 
that .1 round-trip flight to the moon by 
a rocket using only chemical fuel will 
be possible in the neat futute. if an 
artificial earth satellite can be used as 
an intermediate fueling station. 

Varvarov described a feasible multi- 
staEC moon rocket as one having a 
tuiDo-compressor in the first stage, a 
ramjet engine in the second and rocket 
engines in the third and subsequent 
stages. He continued; 


and there has been no announcement of 
a superior U.S. -developed missile. Aero- 
jct-Ccncr.il Corp., .Azusa, Calif., claims 
it could get a 50 lb. vehicle 200 to 400 
miles above the earth (.AAA' Julv 11, p. 
14). 

• Cost of the program is as uncertain 
as the design, although a figure of SIO 
million has been used, exclusive of the 

S ulsion system. Provision of the 
;ts and actual launching of the 
vehicle is the only part of the project 
that will be in the hands of the Defense 
Department. Defense will pav the hill, 
which easily could be more than an- 
other 510 million, 

• The scientists do not know whether 
or not their early experiments will lead 
to a larger satellite, possibly carrying a 
crew and possessed of military capabili- 
ties. The .Air Force is conducting stu- 
dies on the medical problems involved 
in such a possibility, 

• Results of the U.S. program will be 
.shared with the 40 nation.s participating 
in the IGY schedule, including Russia. 
An additional reason for international 
co-operation is the fact that once a 
satellite is launched anvonc within line 
of sight can w-atch its progress with a 
telescope. 

First news of the project came from 
Brussels. Belgium. 22 minutes before 
the AVhite House announcement. In 
Brussels, the American program was 
disclosed by Prof. Marcel Nicolct. exec- 
utive sccrctarv of the Special Commit- 
tee of the International Geophysical 
Year. 


"Since the exhaust velocity increases 
with the temperature in the combus- 
tion chamber, being roughly the square 
root of that temperature (this means 
that thermal intensity in the combus- 
tion chamber is extremely high and the 
work period of the engine is conse- 
quently shortl. Then the big advantage 
of the multi-stage rocket over the 
single-stage rocket is obvious. The ad- 
vantage is that each section's engine 
can speeded up in its work-forced 
to work a short time under high 
thermal tension in its combustion 
chamber. 

Fuel Savings 

"I-'iicl savings also can be achieved 
if the rocket rises straight up. This 
allows it to pass thiough the lower and 
denser layers of the earth’s atmosphere 
more quickly. .Also, the faster the rocket 
rises, the less fuel will he needed for 
it to reach the required speed. 

"If due consideration is given to 
the above factors, plus other ones that 
help reduce the amount of fuel needed 
to reach the necessary speed, it is pos- 
sible today to build a multi-stage, one- 


Soviet Satellite Progress Hinted 
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Talbott Quits Post Under Pressure 


way moon rocket operating on chemi- 
cal fuel." 

He said the possibility of using atuinic 
energy in jet engines opens up new 
vistas for solving the problems or inter- 
planetary flight and suggested two 

"The first would use the energy of 
nuclear reactions to raise the tempera- 
ture of any working medium— gas, liq- 
uid or molten metal. Temperature of 
hydrogen can be raised to several thous- 
and degrees by this method witli re- 
sulting gas Qutflovv speed of up to 12 
kilometers (39,500 ft.) per second. 
With this gas outflow speed, the ini- 
tial weight of a round-trip moon rocket 
would be ten times its final weight. 
This weight ratio is acceptable since 
the weight ratio of present rockets is 
alrcadv about five to one. 

Further Study 

"The second type of nuclear engine 
would obtain its propulsive force di- 
rectly from the flow of particles formed 
during nuclear reactions and moving at 
speeds of several thousand kilometers 
per second.” 

Russian scientists are “tirelcsslv" 
struggling with space flight problems. 
Varvarov added, lie noted that the 
USSR Academy of Scientists recently 
established the Tsiolko«-skv Gold Medal 
for outstanding achievements bv Soviet 
scientists in the field of interp'lanefarv 
flight. A permanent interdepartmental 
commission on inteiplanctarv travel, at- 
tached to the Astronomical Council of 
the USSR Academy of Sciences, has 
been organized to coordinate and guide 
all work connected with the task of con- 
quering cosmic sp,ice. 

The Astronautics Section of the 
USSR Central Aviation Club, which 
Varvarov heads, has among its mem- 
bers a number of outstanding Soviet 
scientists and engineers engaged in 
Russia's rocket and space flight pro- 

McDonnell Sale.s Up 

McDonnell Aircraft Corp. last week 
reported record sales and earnings for 
the fiscal year ending June 30. 

The company reported sales of S154.- 
588,816, up $31,497,125 from the pre- 
vious v'car, and earnings after taxes of 
54,555,795. an increase over last vear 
of $934,378. This amounts to $6.33 per 
common share compared with S5.05 
for the previous vear. 

Backlog, however, dropped from 
$441,371,868 to $305,438,023. The 
comMny said that a large increase in the 
backlog is expected wilhin the next four 
months. 

Largest order, McDonnell reported 
would he from USAF for the F-101 
Voodoo. 


By Katherine Jnhnsen 

Washington, D. C.— Harold Talbott, 
apparently with reluctance resigned last 
week as the Air F'orcc's third secretary, 
effective Aug. 13, after a dogged fight 
to hold the post. 

During tiic past year, Talbott 
achieved considerable popularity in 
Congress for aggressively pushing the 
USAF program, sometimes with little 
cooperation from Secrctacv’ of Defense 
Charles AVilson, and among USAF' per- 
sonnel for his fight for benefits. 

Almost to the moment he submitted 
Ills resignation to the President, Talbott 
publicly insisted that he had no inten- 
tion of resigning. He dissolved his part- 
nership in the New York management 
firm, Paul B. Mulligiin & Co., after 
telling the Senate Subcommittee on 
Investigations that he had been “mis- 
taken” in promoting business for the 
firm from his Pentagon office (AW Ang. 
1, p. 13). 

'Within Bounds of Ethics' 

In his letter to the President, Talbott 
said hr was resigning "because I w ould 
not in any citeunislanccs wish to be a 
source of embarrassment to you. or to 
your splendid Administration.” 

He pointed out that to become Secre- 
tarv- of the Aii F'orcc he "gladly" di- 
vested himself of substantial stock hold- 
ings, “for it was an inspiration to me 
to be found worthy of assuming the 
office 1 have held." Talbott added; 

"The recent unfortunate and, I be- 
lieve. distorted publicity given to my 
continued association with a manage- 
ment engineering firm has been a mat- 
ter of deep concern to me. Before the 
Senate confirmed me. if agreed to my 
retention of this interest. I am clear in 
my mind and conscience that my ac- 
tions have been within the bounds of 
ethics. This connection has never in- 
fluenced me. or interfered in the slight- 
est with the discharge of my responsi- 
bilities as Secretarv' of the Air Force, 
and I have never used that office to fur- 
ther its business." 

In his letter promptly accepting Tal- 
bott's resignation, the President com- 
mended him for his "tireless energy" 
and '‘unexcelled” performance in ad- 
ministration of the Ait Force. The 
President further observed; 

"As a result of public inquiry into 
your persona] business activities, 1 re- 
alize that v-ou have been subjecting 
yourself and your position to a most 
severe and searching scrutiny. I. like 
all others who know vou, have been sure 
that your ultimate decision would ignore 
any personal desire or inclination and 
would demonstrate your dev otion to the 
Air Force and your concern for the 


security of our countrv'. 

"A'our decision to resign, of course, 
has been a difficult one foi you because 
there has been no intimation that your 
official duties have not been effectively 
and loyally performed. Nevertheless, I 
feel that, under the circumstances, your 
decision was the right one. and 1 accept 
your resignation." 

Asks Further Investigation 

Oregon’s Sen. AA'ayne Morse (D.) 
unrelentingly attacked Talbott up to the 
adjournment of Congress- Morse pro- 
posed that Talbott violated the "letter” 
as well as the “spirit” of conflict-of- 
interest statutes. 

Morse, with the backing of Sen. E.stes 
Kefauver (D.-Tenn.). has called for a 
further investigation into Talbott’s 
method of slock disposal on taking of- 
fice- Talbott testified that he gave his 
2.000 shares of Chrysler Corp. stock to 
his four children and sold his 15,000 
shares of Standard Packaging Co. stock 
and 8.000 shares of Electric Auto-Lite 
Co. stock on the open market- 

Otitlook is that the Talbott matter 
will be put to rest with a report by the 
Senate Investigating Subcommittee 
critical of the "ethics* of Talbott’s pri- 
vate business activities while serving as 
secretary. But Sen. John McClellan 
(D.-Ark.). chairman of the suheommit- 
tec, has not completely closed the door, 
stating only that "there is no immediate 
probability " of new hearings. 

Democratic Sen. Dennis Cfftavcz (D.- 
N. Mcx.) volunteered a speech in Tal- 
bott's defense before the question as to 
whether he should continue as USAF 
Secretary was decided. Under question- 
ing, Chavez, Chairman of the Appro- 
riations Siibcommiftee on the Armed 
ervices, remarked that he thought that 
Talbott had been “indiscreet, ” but 
praised his performance as secretary. 

Three leading prospects to succeed 
Talbott are: 

• James Douglas, Under Secretary of 
the Ait Force. A highly respected Chi- 
CMo attorney, Douglas, 56, served as an 
officer in tKc Army .Air Force during 
World M'ar II. 

• Rep. Carl Hinshaw (D.-Calif.). Al- 
though he is second tanking Republican 
on the House Commerce Committee, 
llinshaw is understood to be willing to 
surrender his congressional seniority for 
the USAF post, should it be offered, 
llinshaw is a close associate of Secretary 
of the Navv Charles Thomas. 

• H. Lee White, who served as Assist- 
ant Secretary of the Ait Force tor Man- 
agement during the first vear of the 
Eisenhower Administration. He re- 
signed for salary reasons and returned 
to the New York law firm, Cadvvalder, 
kVickersham &• Taft. 
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Bison Details Shown by Navy Model 


I'irst citsigii dcliiils of Hic Bison, 
Riiswiii intcr-oimtincnial turbojet 
bonilxT. art sbowii in this ofEcial rec- 
ognition model built from collated in- 
telligence data by the S|5ccial Devices 
Center, Ofliee of Nasal Reseaxcli- 
Ke.itnres of tlic Red Iroiiibcr not 
|)icvioasly disclosed by pietnres of the 
plane in its scscral pnblit ,i|)pcarances 
over Moseoss intindc: 


• Bicycle landing gear like the Boeing 
13-’2. svitli outrigger gear in wiiigtip 

• External fuselage dorsal and sentral 
turrets, sighting blisters, rodomes and 
antenna, indicating a loss cr state of the 
inionie art In Russia than here, 

■ Conscistional control systems fot all 
three axes, in contrast to the spoilers, 
split rnridets and other seliemes used 


in contemporars- U. S- aircraft. 

• Canted intakes for the IS, 000-lb. 
thrust turbojets to alloss' for air infloss 
near the fuselage and the inboard 
nacelle: exhavists of inboard nacelles are 
lootlicd to iniprosc floss- cbar.ictcristics. 
Aerodynamic Layout 
Bison's ssing is cranked slightly at the 
leading edge, ssith the greater degree 
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of ssscep inboard. Thickness tapers un- 
esenly, too. with higher ratios inboard 
of the ssing crank. 

The Nas-y model shoss s a single main 
spat, svith auxiliary spars at the leading 
edge and ahead of ailerons and flaps. 
Ailerons and flaps appear to be about 
20% of sving chord; flaps are single 
slotted type. 

A single boimdan-laver fence is fitted 
to the top of caeb panel just iiibaird 
of the aileron root. 

The fasclage is elliptical in cross- 
section. The bells- line is straight, in- 
tcrrsiptcd by a sentral turret and a 
chin bombing tadomc. The upper 
fuselage line is a long, graceful curse, 
bending downsvards at each end and 
gising the cockpit a drooped appear- 
ance. Forward of the turret positions, 
the fuselage also tapers in planform. 

Vertical and horizontal tails arc 
sss'cpt and have the geometry character- 
istic of Ilyushin’s latest designs. Rudder 
has a s-ery wide chord, contrasting svith 
the mucii-smallcr chord of the clesa- 

The tail turret has ss-indosss, and is 
shosvn occupied in the model alros-e. It 
is a radonsc typical of rcTnote-control 

Indication of production breaks on 
the Navy model point to the unitized 
construction of wing center section and 
homb-bay areas. The ss ing outer panels 
attach just outboard of the outboard 
nacelles rather th;m at the break in the 
trailing edge. 
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Skis Add Flexibility to C-123 


SIroukoR Airctaft Corp. lias mount- 
ed a C-123 assault transport on retract- 
able hydro-skis, turning it into an am- 
phibian that could free U. S. Air Force 
battle supply lines from the necessib' 
of operating out of airports. 

Sacrificing less than tnrcc miles an 
hour of the aircraft's cruising speed, 
Mike StroukoR. president of the com- 
pans-, claims he has opened up most 
of the world’s surface as a landing area 
for aircraft. 

This covers not only the seas and 
lakes but surfaces cosered bv snow, sand 
and shallow swamps. 

Hie new landing gear, called Panto- 
base, was dcseloped under contract for 
the Air Research and Dc\clopincnt 
Command. It consists of two heavilv- 
slressed hollow skis that can be folded 
into the belly of the airctaft dnring 
flight or operation on conventional gear 
from an airport. 

Other modifications to make the 
Pantobase YC-125E include a pontoon 
on each « ing. strenghtening and svatcr- 
tight treatment for the bnikv plane's 
fuselage and a slight reduction in the 
diameter of the Hamilton-Standard 
propellers. 

Blade Thrust Cut 

The props were changed to provide 
clearance when the aircraft is taxiing on 

StroukoR said blade thrust has 
been cut from approximately 9,500 lb. 
to about 8,000 lb. Consentional trans- 
port \ersion of the plane, tire C-123B, 
is being manufactured bv Fairchild 
Airctaft Division. Hagerstown, ,\ld. 

-M a demonstration of the Pantobase 
plane in Philadelphia. StroukoR told 
Avi.vtion Wf.kk he has an USAF con- 
tract for six more airctaft, 'nicsc will 
combine the hydro-ski landing gear 
with boundars ia\or control features 


Pantobase YC-123 Specs 

Dimensions: 

Wing span 110 ft. 

Ungth 77 ft. 2 in. 

Height 32 ft. in in. 

Wing 1223.2 sq. ft. 

Horixnntal tail 309.2 sq. ft. 

Vertical taO 179,5 sq. ft. 

33cights: 

Weight erupts 34.000 Ib. 

Design usebirirud IS.fiOO lb. 

Des^n gross weight 52.600 Ib. 

Cargo 14.100 1b. 

Troops 61 

Cargo compartment dimensions: 

Length 36 ft. 8 in. 

Width 9 ft. 2 in. 

Height 8 ft. 2 in. 



currently being tested on another pro- 
totype, the .'<C-125D at StroukoR's 
plant in Trenhm, X, J. 

.-kdiiption of the Pantobase idea to 
other US.AF' transports so that they can 
take advantage of terrain flexibility is 
limited only W basic design, according 
to .\RDC spokesmen. 

Fuselage Rebuilt 

The hydro-ski can be put on any 
liigli-wing plane where the propellers 
can clear the n-afer and the aircraft's 
belly e.in be modified to be watertight 
and stable while floating. 

In the ease of the C-123, the re- 



design of the fuselage did not interfere 
with the spaciousness of the inferior or 
the sttaight-in hiil laidine ramp. 

'Hic ’fC-123E is the same aircraft 
that StroukoR first flew in the late 
1940’s as a glider. Later four General 
Electric J-47 jet engines were installed 
and it ]>ccamc the first jet-propelled 
c-Jtgo plane. For the Pantobase c.xpcti- 
inent. the entire lower half of the fu.se- 
lage was rebuilt in addition to adding 
the wing tip floats. 

Congress Cuts USAF 
Construction Funds 

The SLOTS million approred for Fis- 
cal 1956 coiistniction at Air Force in- 
stallation.s is S122 million less than 
USAF's SI .2 billion rcqncsf. 

Congress, on t«o controxcrsial itciin, 
took these actions: 

• Eliminated Sfi million for .i new head- 
quarters building for the Research and 
Development Command. There was 
general agreement on the requirement 
for the headquarters. But congressmen 
were skeptical of US-^F’s plan to Icwatc 
it at M'right-Pattcrson AFB. Ohio. Sen- 
ate Armed Services Ccmirnittcc has di- 
rected US-U' to reconsider. 

• Voted S20 million for US.\F’s new 
Air Force .U-adciny, only a fourth of the 
S79 million USAF requested. Congress 
decided that “|)reliininar\” construction 
could inor e forward nhile US.\F decides 
on the architectural design. The ultra- 
modernistic design originallv planned 
by US.\F provoked nruch widespread 

US-AF's SLOTS million was the major 
portion of the total S2.005 million Con- 
gress approved in new money and trans- 
fer funds for Fiscal 1936 militarv con- 
struction. 

The Arm' was voted S4S5 million; 
Xa'v. 5442 million. 

The S26S million cut from the tot.il 
52,273 million asked bv the three sen- 
ices "-as divided: US.AF. 5122 million; 
Armv, S60 million; Xa\>', 586 million. 

Nfajor projects in the US.AF program 
include: 

• Air Defense Command; Createt \fi1- 
w.iukee areas. 516.6 million. 

• Air Materiel Command: Grifliss .AFB, 
N. Y., S15.S million; Wright-Patterson 
AFB, S13.6 million. 

• Research and Development Com- 
mand: .Arnold Engincttiii| Dc'clop- 
inent Center, Tenn.. 515.3 million; 
Hartford. Conn., research facililv. 522,4 
million. 

• Militars- .Air Transport Command: 
Charleston. S. C., AFB. 510 million. 

• Strategic AirCommand: Clinton Sher- 
man, Okla., AFB, 510.2 million; Dow, 
\fc., AFB. SI 3 million; Ellsworth, S. 
Dak., .AFB, 512.4 million; Plattsburgh, 
N. Y.. .AFB. 522 million; Portsmouth, 
N. 11., AFB. 524.8 million. 




AVIATION WEEK. 


Guiding or intercepting 
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!Researcli, development, production 
of electronic computers £ov defense 



Todoy our Aimed Services are making valuable use of Burroughs 

prototypes; and of our moss-precision monufacturing facilities for final 
production of defense oppllances. 

Burroughs' defense accomplishrnent embraces the Fields of inslrumento- 

ponents ond electronic computers, It is marked by achievemeisls like the 
A-4 Gun Sight, the Skysweeper "brain," ground guidance computers 
for high-priority systems and other classified projects. Address inquiries 
to Burroughs Corporolioi', Detroit 32, Michigan. 



Burroughs 

BURBOUGHS INrEGRATED DEFENSE FACIIITIES INCLUDE: 




_ stainless now 

an every-day Job at Solar Aircraft 


. . . with the ease of starting, stable arc, and 

instantaneous control of P&H Dial-lectric Welders 


W ELDING a Uny diaphragm of ultia-lhio ,0Q1S alalO' 
leas aleel could be a real problem. Bui Solar Air* 
crall at San Diego does this delicale job with standard 
PdH welders — in lact, the same welders it uses for fab- 
ricating 28-fool diamelet, wind-tunnel expansion joinU. 

Here's why PAH Welders are "naturals" for preci- 
sion welding. They start easily and instantly — touch 

You get famous ?£H Dial-Iectrlc Control wide range 
and insfan/eneous heal selection with just the twist of 

when you set a PdH for a certain current level, that's 


exactly the current you gat until you decide to change 
it. There's no lading - and no adjustment is required 
as the machine warms up. 

You're set for almost any fabricating job that comes 
along with P6H Arc Welders. Get the full story from 
your PdH cepresenlalive or dialributor. or write us. 

WELDING DIVISION 

HARNISCHFEGER 

CORPORATION 

sees w. NATioNai avr. • Milwaukee as, Wisconsin 



FM •elCini Eeuiaernt it ntanurnlsrEd ami solil rn Caaada br 8ECCNT EDUISUENT utNLirtCTiJsiNS CQUPANV LTD . Ass xm| SIraat wnl • Torsntd. Osiatio, Canada 


20 


One Year to Air-Survey Russia 


President Eisenhower's Clencv.i pto- 
jtosiil flint the United Stales and 
iSo'ic-t Russia coiidnct aerial recon- 
naissance of each other’s tnilitary estab- 
lishments last week was viewed as n 
challenge to aerial photographers as 
svell as diplomats. 

'i'he mass of Communist real eshite 
that would hate to be coveted includes; 

• 8,500,000 square miles in the 
U.S.S.R. 

• 200,000 scjiiarc miles in the satellite 
states, 

• 4,514,000 square miles in Red China. 

Though this area was not s|Kcifiejlly 

mentioned in the Eisenhostet program, 
Ihe accelerated buildup of Red air 
power there in recent months makes 
the Far East of growing iiii|>orhinee in 
the world militaa- picture. 

Sherman M. Fairchild, a leading 
U. S. expert on aerial reconnaissance 
and head of Fairchild Camera and In- 
strument Corp., said last week that 
Soviet Russia itself could be covered 
in a year's time with 54 Tiindem planes 
of the B-47 type, 

5\'ith all this work, he added, hidden 
tindergroniid installations and unmiiira 
stockpiles would not be disclosed in this 
t\|>e of high-altitude survey work. Two 
|>tiiicipal complications are: 

• Uranium stockpiles can 1>e uncovered 
only by an aerial scintillometer, which 
must be flown at 400 feet .altitude and 
then co'ers a width of onlv a quarter 
of a mile. 

• The instninient is useless over mow- 
ciActed areas. 

'lire high-altitndc job of siirseying 
Russia with 54 planes would depend, 
Fairdiild said, on the availtibilitv of 
planes .such as the B-47 ct|iiipped with 
'I’-ll nr T-12 cameras. F.acli plane 
svotild cover -ibmit 4,000 square miles 
per flung hour. 

Weather, he tinticipitles, would gisc 
the tnissioii only 50 flying days in the 
year, during wliic-Ii each aitcraft. flsiiig 


.11 500 miles an hour, eunUI phutognipli 
.1 strip eight miles svide ;mil 501) miles 

FiiiichiUt said tlial tlie cost of 
niap|)iiig Russia cummctdallv ssonld 
be more Ilian S40 million. VVitli Air 
l''orcc equipment and persoimcl this 
bill could be cut to about SI 5 million. 
Hie eoin|)!cte job would liase to be 
ilone Ijectmso there arc no evisting 
.leeuratc aerial maps of Rvissiti. 

On llie itthcr hand, ex]5cnse to Rus- 
sia of iiiapjfiiig the I'nilnl States coiiltl 
be tilt substantialii In the f.ict that 
.ilmost 955 ; of our eoiiiitr.’ already has 
been photographed and mapped. 

l-’aitchild also iiointcd out that 
itrial ret'iuuaisvmce of Ihe U-S. .mil 
Russia wouUl liavc to be 011 a continu- 
ing btisis to keep the infonnation eitr- 
renl and inspire cnnfidciice in the 
program. 

If the emcrage includes the .siitellite 
Coinimniist coiintiics and Red China 
.motlier 19 aircrafl \si1l be needed in 
:iddition to the 54 for Russia to eoni- 
]jlcfe the job in .1 year. 

Tiie most jiractical a|jproiidi. Fair- 
child said, wnnhl be to use vcitical 
photographs and make up mosaics to 
ease the identification of factories and 
installations. If more detail is needed, 
:t larger scale picture would be required. 

I''iiirchild pointed out that if we want 
a real topographic survey from which it 
'voiild be ixissibic to make accurate 
uui|js. more complexities ss-nuld l>e in- 
Iriidiiced and the job svill take manv 
'ears. lack of accurate maps is a knossii 
timijrlieatioii in rcsearcli work on 
guidance sy stems for missiles. 

In this c'mincctioii. Fairchild said, the 
issential piece of mapping equipment 
n a stcreoplaiiigrapli. To the best of 
bis knowledge there tire onlv 1 50 of 
these devices in the wririd ami most of 
them arc in Russia, having been ca|i 
lured from Gcrniaiis in Whitid W:ir II. 

I here .ire .ibont 20 in tin U.S. 



Scottish Twin Pioneer Starts Tests 

Ncm- lCi-pii»ciigi;i ScoUisli Viiatioii Twin I’imit-et liam|Hirt is (li-sigiK-il In n|n-Ntc liom 
Mitall aiiports. At 13,500 grass weight it takes iiR in 3(10 ft. and iii-cds mils 180 ft. (m 
lauding ground run. Stall speed is 47 iiipli. Kiigincs arc Isso 570-h]). Alvis leonidcs. 


Auburn 


' Terminal ' 
Collars (Seals) 

Ozone Rosistont Hypr«en* 



AUBURN SPARK PLUG 

Co. Inc., Auburn, N.Y. 
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HERCULES' cargo doors arc open (or ait (IiO|>|>ing supplies to Army troops. 


LOCKHEED'S torboprop Hercules inci 


Air Delivery System Parachutes Heavy Equipment Swiftly, Gently 








the Clio for dclisery to a TAC launching site. 


C-130 Adds 
Versatility to 
TAC Airlift 


CARGO inUriiit is slnusii Irrsiii tear. A I'AC jitaafl warniiiE team 
i> Inadcd. I'rcssuriyutinii iteriiiits high altitude (lights. 
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U. S. TIME IS NOW DELIVERING IN VOLUME 
ITS NEW MODEL . . . 

SUBMINIATURE PRECISION 

RATE GYROSCOPES 

To Leading Aircraft Companies For Use in Production of Guided Missiles, 

Autopilots, Antenna Stabilization, Fire Control, and Target Drones. 

THE WORLD’S S M AL L EST— L I G HT E ST— M O ST RUGGED 

Developed by 

SANDERS ASSOCIATES 

• Long Life 
e Hermetically Sealed 
e High Natural Frequency 
e Available in Rate Ranges From 40°/Sec. Up. 


Motor excitation 
Damping 



linearity 

Neminal Full Scale Output. 


.26 or 6.3V, 400 Cps. 

15 seconds 

, .well below earth's rote 

100,000:1 

0.1% to half scale 

5.6 Volts 

_55» to +85'’C 


Rugged construction enobles this gyro to withstand 
a wide range of environmental conditions In accord- 
ance with militory specifications, 

Performance characteristics of the Gyro can be 
modified in event one of our stondard models does 
not fulfill your specific requirements. 


STANDARD MODELS NOW AVAILABLE 
IN PRODUCTION QUANTITIES 

u. S. Time . 500 Fifth Ave„ New York, N. Y. 



The United States Time Corporation 

Main Plant— Walarbury, Conn. Branches- Little Rock, Ark.; Abilene, Texas; Toronto, Canada; Dundee, Scotland 
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AA Traffic Record 


another filter problem solved . . . 


G56.000 pnsseiigcrs approximately 416 
line traffic during tlic inoiitb. 


In reporting the record last week, \\ 
Senior Vice President4>a!cs C. R. Speers 



and tlic passengcr.iiiiles a 15.2% gain. 

Airfreight traffic increased 28.5%, to 
more than 6 millinn ton.iiiiles icom 4.6 
million during tlic same period last year. 


Congressiiifii Qiieslion 
CAB ‘Enirv* Polir.y 

Two congtessinen have pressed Ilmisc 
Commerce Comiiiiltco to open a re- 
view of Civil Aernnaufies Board’s ad- 
ministration of the 1918 Civil Acrn- 
iiaiitics .Act. 

• In a session with the coimnittee, Rep. 
I laic Boggs (D,-La.) urged the coininit- 
tec to gisc particular attention to C.AB'.s 
policies on new entry into ait tmiis- 
portiltion. 

• Rep. Chet llolifield (D. -Calif.), 
mcaiiwliilc. in a speech on the Ilnnsc 
floor called on the committee to .specifi- 
cally investigate CAB’s decision nnlcr- 
iiig North American Airlines to cease 
operations. 

"I feel that there is no c|uestion but 
that there has been a violation of the 
Civil Aeronautics Act," llolifield ob- 
served, "blit I am not certain as to who 
has been the violator, considering the 
cennomie hobbles laid down by the 
CAB. There may be a technical viola- 
tion by the North .American -Airlines, 
but in terms of the broad interests of 
the CA.A act, we have prima facie evi- 
dence that the BoanI has flouted the 
interests of Congress and clearly per- 
\ertcd its power to foster a goverament- 
protected monoply by courtesy of the 
fesleral government.” 

NAA Traffic Up 4 , 7 % 

Burbank, Calif. North American Air- 
lines, Inc. showed a 47% gain in reve- 
nue passenger-miles in Icme over the 
same month in 1954, the largest in- 
crease of any period in the nonsked's 
history, the company reported. Reve- 
nue passenger-miles totaled 40,847,682 
compared with 27.041,887 in June of 
last vear. 

"The increase was due to the addi- 
tion of new DC-6B equipment to 
N’cirtli American’s fleet and the public 
acceptance of the airline’s low-cost air- 
coach service,” company nfiicia] fames 
f'ishgnind stated. 



R-F NOISE 
ELIMINATED 


IN BENDIX VALVE ACTUATOR 


PROBLEM: Betuiix Aviation Corporation’s I'acific 
Division. North Hollywood, California, manufactures a 
series of rotary electric actuators for operating valves in aircraft. 

But getting a small, lightweight filter to keep the motor from creating 
radio-frequenev interference proved to be a real problem. Any such 
filter would have to be inounlc-d as an integral part of the sciuare motor 
actuator, and the required 15U‘'C operating temperature didn’t help any. 
APPROACH: Bemlix Pacific engineers took their problem to the Radio 
Noise Suppression Laboratories of the Sprague Electric Company in 
Los Angeles. There, Sprague and Bemlix engineers cooperaterl in 
making radio interference measurements and setting up envelope and 
mounting provisions for the proposed filter. 

SOLUTION; A filler was tlesigned by Sprague to meet the envelope, 
mounting and loO’C performance needs. The filter successfullypassed 
radio iuter/erence requirements of MIL-I-6181, M!L-1-$181B, and 
also, the rigid retiuirements of MIL-E-53T2.A. When mountetl, the 
Sprague filter is completely encased in the motor, with tlie filter 
terminals utilized as the motor terminal strip. 

PRODUCTION SCHEDULES for these and many other filters are regu- 
ularly met by Sprague plants on both coasts. We would like 
the opportunity to solve your problem too. Write, wire, or phone 
Sprague Electric Company, 12870 Panama Street, P.O. Box 
66507, Los Angeles 66, California (TExas 0-7531) or North 
Adams, Massachusetts (MOhawk 3-5311'. 


YOU CAN DEPEND ON 


AVIATION WEEK, 


8, I9S5 





REINFORCING 

SCREW 


Special new aviation Rivnut 
gives Tiger a longer leap 


G RL'NtMAN engineers decided to use 
integral «-ing tanks to stretch the 

pt'Zc™o'^7o''find^rblin^ 

could join the wing sections tightiy 
enough to stand thestrainsof supeBonic 
flight and still prevent loss of fuel, 
Working with Grumman, B. F. 
Goodrich engineers solved the problem 


Tlie B. F. Goodrith Srai-Hend I 




The "O" ring makes a fuel-tight se 
withstands temperatures from -65 °F. to 
225‘F. Tlien a special 150,000 p.s.i. 
tensile strength screw is screwed into 
-the Rivnut to reinforce it. TTiis fastener 


has been approved for primary aircraft 
structure- 



write; The 
B.F.Goodricb 
Com pan y, 
Acronamical 
Sales, Akron, 
Ohio. 



HOW STANDARD B.F.GOODRICH RIVNUT WORKS: 







under development at Gondvear Aircraft Corporation — 


mean advancement and rewarding futures for qualified engineers who apply 
themselves to progressive research and development at Goodyear Aircraft in the 
following fields : 


Electromechanical 
il/)croit'n ve 
Servomechanisms 
Electronic Packaejing 


Pulse Techniques 
Systems 
Antenna Design 
Miniaturization 


at Goodyear Aircraft you'll have one of the world’s largest electronic computation 
laboratories at your disposal— and invitation to a creative future which offers security 
and interesting diversification! 


write today for application form or send complete resume to ; C. G. Jones, Personnel 
Department, Goodyear Aircraft Corporation. Akron 15, Ohio. 


ie^'re domg Aig i/inigs at 

AIRCRAFT 


Tl— fE 


“TEAK/l TO TEAis^l WITl-l i r> A E F? O fvJ At_;TI C S 


Jets Assist C-46 

Twin 3S04b,-tlinist 'I'lirtximccj Paiuv 
jet engines iire lifting |UsscngcT C-Hfis 
<if{ khort runways on A'arig .\lrlincs’ Incal 

Varig President Rnbem M. Berhi snid 
the small l•Vc^cll turbojets, niouiited in 
pods niulcr each v iiig. give lire baiisports 
a rate of citmb of LO feet H second or 
600 feet per iniimle. 

"The (wsseiigers like it." said Delhi, 
"'nicy've been educated to know tiiat it 
jm]irovcs hikctifi safets.” 


CAA Okays Madsen 
Lights for DC-3s 

Los Angeles— Civil .Vcnimiutics Ad- 
miiiistriitiun lias iip|)rnstxl instnilatioii 
of Madsen lights on DC-3 aircraft, 
tiesigiicd to lessen eliaiiees of mid-air 
collision by indicating direction of 
plane's iiiovenient. its position iind alti- 

At the same time, I'ransoceaii .\ir 
Lines has lamiehcd limited jirodoetioii 
of the airborne safety aid. and the Gar- 
rett Corp.'s .AiRe.se-.ircIi .Aviation Service 
Division has anninmeed it is prepared 
to niaJie the installation on anv DC- 3. 

Madsen lights consist of seven high- 
intensity fla.shtnbes mounted on the tup 
and bottom of the aft fuselage, flashing 
in n rapid aft-to-forvvard sequence (,AA\' 
|une 1-f. 193-t, p, 80), Thev were de- 
signed hy C.ijJt. .Andrew ^ladsen, a 
'I'ransoeeaii Air l.ines pilot, and have 
been in use on Transotean DC-4.s for 
some time. United .Air Lines is testing 
the system on a DC-fi. 

.AiReseareli reports that in a teeent 
night test the lights coidd be seen, and 
readily identified over Long Reach, bv 
an observer on the ground at Santii 
Monica Airport, 33 inilcs away. In an- 
other instance the illumination iias been 
observed in light r.iin at a distance of 17 
miles, the eoiiipaiiy s.avs. 

Reports also indic-.ife that the lights 
arc so strong that in broad davliglit flicv 
arc easily visible for scver.d thousand 
feet. They flash for I/IOOO of a second 
at i‘«-sccond intervals, giving the n|>- 
|H'.irancc of vvliitc lines moving across 
tlic sky ill the same direction as the 

’The Madsen lights DC-3 installa- 
tion. including transformer rectifier, 
condenser, and wiring and fixtures, 
weighs approximately 10 lli. 

Initial production of tlie Madsen svs- 
tem will be handled hy Transoccan’s 
subsidiary Aircraft Fiigiiiecrini d- Nlaiii- 
tcnancc Co„ Oakland. Calif., says Orvis 
Nelson. 1'aloa's president. He also re- 
veals that research and development is 
being done on a model for supersonic 


LAA-TWA Connect 
With New 82 Fare 

l-os .Angeles — Los Angeles .\irvv-.ivs 
has inaugurated a new fare for South- 
ern California travelers eoniic-cting with 
I'rans World Airlines' flights. 

Under tlic new amiiigcincnt, S2 will 
he added to the regular airline fare for 
helicopter flights between Southern 
California ))oints and Los .Angeles In- 
ternational .Aiqiort. 

Negotiations are nndetvvav with 
United, .Amcrie-.in and otiicr carriers 
for similar faro stmcturcs. 

Regular L.A.A fare stnictiirc scales 


from S3. S3 one wav to S8 for service to 
and front eoimminity heliports to L. .A. 
Iiiternatioiial. 'llie greater portion of 
difference between these fares and the 
S2 ticket will be absorbed by the major 
airlines- 

llclieoptet service includes dircct- 
at-tiie gate connections to the pasven- 
ger's outgoing airplane. I'iekcts are 
issued at the passenger's city of depar- 

I..A.A President Clarence M, Belimi 
savs that by the end of the year lic1i- 
coptet serv ice vviil be extended to Co- 
rona. I'ontaiia. N'orth UolKwood, On- 
tario. Pomona, Riverside and Santa 
Monica, 



MicroBrazer 


Accurate control of heot with electronic timer 
ossures identicolly perfect solder joints- time after lime. 
Miniolure piugs and receptacles ore easy to solder to 
strict mililory "specs" with the MicroSrozer. Eliminates 
problems of overheating and cold joints; gives virtually 
outomatic operotion (or assembly line soldering. Zephyr 
soles representatives will be glad to show you— on your 
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AERONAUTICAL ENGINEERING 



Farnborough Demonstrates Latest Steps in 


Loiuloii - 1 'ligiit daiioii&tf.itiims i>f 
l.nglisli l'‘lcctric’s I’-l, Brihiin's loiig- 
nmec >u|KiMiiiii.- intciccptur prulotvpc, 
lugliliglitcd flic CuUlc-n Jtibiltc cxliibi- 
tion of tlic Royal Aircraft I'Ataldihh- 
inciif at I’iiniboroiigli. 

A combination of static and flving 
displays gasc a small segment of tbc 
British public its biggest lixik into tlic 
inner svorkings of ils top researcli cen- 

In the various researcli. testing .nid 
.idniinistratise bnililings sscrc a «'idc 


variets of displays coscring esen aspect 
of asiatioii development. Wind tim- 
iiel.s, computers, fatigue and structural 
lest rigs, inaeliine simps, hangars were 
all o)x;n to public inspection. In a large 
li.uigar eacli R.AK l^epartmcnt as well 
as the various air and ancillary services 
bad additional cxliibition.s as well. 

"I'licsc .s|X'cific items gave an insight 
into the tcchnologic.il progress and 
direction of aviation in Bribiin; 

• Wing tip rocket pods, some with 
wire rifling holding seven five-meli mis- 


siles, others c-artyiiig np to 51 smaller 
project iles. 

• linrrage Iralloon tigged with a scale 
model (avelin used in free-fall flight 
tests. 

• A new '‘orKc" theory on fatigue, 

• A do/.en trans- and sn])ctsonic fice- 
fliglit models ]5lns their Imostcr rockets. 

• Guided missile test vehicles, including 
cutaway scelions, exploded view of 
com ponents. 

• 'I'itaniniii allots w'ith a maximum ten- 
sile strength of IT tons ]xr .square inch. 

• Ilvdrodvnainic seals used in rocket 
motor fuel pumps. 

• Tlitcx- full-scale water tanks for pres- 
siiri/atioii f.itigue testing, including one 
with the wings of a Britannia protrud- 
ing i.\W Julv IS. p. 55). 

• Ilimter .\den giiii package rigged 
with vihr.iticni test and recording gear. 

• Static aircraft exhibit showing planes 
dating from 1912 and r.inging on tip 
liirmigli \\ oriel War I and World War 
II to ixistwar research aircraft and pres- 
ent-day models. 

• Comic, '‘])rclii.stotic" bomber manned 
bv five lion-skiiincd clad crewmen and 
powered bv two pterndactvls. 

• .\ display of ])rccision formation acro- 
batics involving two teams of four 
Ihuitcrs and four Meteors, a high and 
a low speed flv-pa.ss by Britain's only 
straiglit and level supersonic prototype, 
the Kngli.sb Klcctric P-1 and finally , to 
lop the dav off and end with aviation’s 
beginning, a manned flight in a free 
Ixilloon. 

The P-1 prototype made several high 
and low speed passes over the field, 
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Air Research 


slmwiug exceptional inaiieiiverability at 
high speed. The wings, with tip con- 
trols, were sliaiKd very much like those 
of the Short SB-5 research plane and 
seemed to have the extreme sweephaek 
(69 degrees) of that aerodynamic pred- 
ecessor of the P-1. 

Glostcr's controversial favciin all- 
weather fighter deinoiistralcd its aero- 
batic abilities and highspeed inanetivcr- 
ability. 

Static Exhibits 

lligliliglits of the static show, in 
many c-ases hidden by jirosaic headings, 
included: 

• Raindrop erosion. single iaindrii|>. 
supported on a spider web, was fired at 
by a Mach One- bullet, f riehteiiing de- 
formation of slug graphically' indicated 
problem of rain impel on supersonic 
all-weather fighters. 

• lligh-altilude flight. .An expermieiital 
full-pressure suit for prolonged opra- 
tion above -10.000 ft. without cabin 
pressure was shown for the first time. 
Pressure cabin failure or puncture could 
result 111 loss of aircraft through in- 
sufficient fuel if a descent to below 
■fO.OOn ft- became necessary on a long 
mission. New silver flexible suit has a 
scmi-citcular bowl-type visor, and was 
sliciwn alongside developments of 
US.AF prtial pressure suit, with auto- 

Also shown was .in individual pres- 
sure c-apsulc. built during the M’ar for 
Prime Mini.sta Churchill's York and 
B-2-t flights, complete with internal 
telephone system, to provide equivalent 
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EMERGENCY 


HYDRAULIC POWER 



Modtl AA-19033. Vidrars Bktiric Motor Drivon 
AuxiHary Hydraulic Pump (or 3000 pti. 



VICKERS Incorporated 

PIVISION Of SPtSlir MNO COIPOtAIlON 





Dickers. 

MOTORPUMP 

-A- PROVEN RELIABIIITY 

These Moforpumps have occumuloted re- 
markable records of dependability on numer- 
ous military oircraft and major airlines. 

ir HIGHER OVERALL EFFICIENCY 

Vickers Piston Pumps hove 92% overall effi- 
ciency . . . resulting in higher motorpump 
overall efficiency. 

LESS WEIGHT 

High pump efficiency and low starting torque 
permit use of a smaller, lighter electric motor. 
Total weight of Model AA-19033 is only 33.9 
lb. including radio noise suppressor (3.4 lb.]; 
hydraulic pump weighs only 2.18 lb. 

■A EXPLOSION PROOF 

Conforms to SpeciRcotion MIL-M-8609. 

ir LOWER POWER DEMAND 

The more efficient pump means less current 
drain . . . longer emergency operation. 

ir DIRECT DRIVE -NO GEARING 

Ability of pump to operate at high speed 
permits direct drive at 7500 rpm, 

A LOW STARTING TORQUE 

Less then 10% over maximum running torque. 

ir SMALLER SIZE 

Higher overall efficiency, low starting torque, 
and high pump speed save space as well 
as weight. 

For more informotion about Vickers Motor- 
pumps, osk for new Bulletin A-5207. 



of less than 8,000 ft,, up to 2S.OOO ft. 
It was never used in practice. 

• All-altitude ejections. Slow inotimi 
films were shown of successful dummv 
ejections with Martin-Baker automatic 
scats at altitudes between -10.000 and 
>0 ft., from English Electric Clanbcr- 
ras. An actual scat svas also stuiwn. with 
stabilizing drogue and pilot’s piirachutc. 
The 50 ft. seat is not \ct installed in 
prudiictiim aircraft. 

• Parachute dcvcloimiciit. V' a r i o n s 
types of load up to -1.000 lb. in weight 
were shown dropping from ^■ai^child 
C-119 winch ha.s been on lo.in for sc\’- 
cral years to the Ministry of Supply 
for such experiments. Many types of 
clnitc sverc cmplovcd. including a single 
66 ft. diameter si>lit-gore type for the 
licavicst lo.id. Metal ]jallct or platform 
H.scd for loading guns or vehicles for 
dropping was also shown static. 


Unusual application of brake pata- 
tliiitc oil experimental A\ro 707B, low- 
speed researcli delta, was small canopy 
on riglit wing ti)> for applying known 
sawing niomcist. I'liis machine also 
had 1,000 lb. sand-filled bomb under 
the same sving, plus lead in tlic lead- 
ing edge, for known tolling moment. 
Hie otlicr wing was c.xlcnsivciy svool 
tufted, with a smoke canister and tube 
to make airflosv s isible. 

• Guided missile dcseiopnienf. No op- 
erational weapons were displaved. but 
a large number of RT\'s (Rocket Test 
\'eliiclcs); C'lA's (Component Test 
N'ebieles); .\TVs (Aerodynamic T’est 
\’chicle) and CP\'s (Genera! I’litposc 
Vehidei were on view, together with 
guidance components and systems. One 
large mi.ssile. the RT\'-2 w-.is sliown 
after having been recovered from tlic 
sea. follosviiig test firing, with its trail 



We fly the 
far North 



Our flights extend to Labrador 
and Alaska . . . wilderness country 
where landing fields are far apart 
and service facilities remote. That 
is why we must demand the most 
reliable engine performance 
possible. 

Recently, we performance- 
tested the quality of your engine 
overhauls against those we had 
been using. The Airwork engines 
performed perfectly. 

Now, we’ve switched to Air- 
work for dependable performance 
. . . and to your Exchange Pro- 
gram for increased economy. 

GUofUei Sitasfs 
Supervisor of Flight Operations, 
Great Lakes Carbon 

AC spark plugs are now distrib- 
uted by Airwork. 
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New- 

High Performance 
Fastener 

EXCEEDS ULTIMATE 
TENSILE and SHEAR 
LOADS OF NAS 547 


New PANELOC High Performance 
Aircraft Fastener Carries Primary 
Structural Loads in Shear and 
Tension with Minimum Deflection 
and Minimum Sheet Separation. 



Announcing high strength, quick release, rotary type fastener 
for edvanced aircraft designs. Available in stud-retained and 
curvature adaptable types. In sizes 1 & 2 with full float as 
specified by NAS 547. Opens and closes with quarter turn, stud 
ejection shows unlocked condition. Easily pressure sealed. 
Adjustable for sheet pick-up in accordance with NAS 547. thus 
simplifying stud inventory. Catalog and price list belong in your 
file. Send request today. 


PAN E L.O C . . . America’s 
most versatile line of aircraft 
fasteners . . . High Perform- 
ance Fasteners, Styles I, 2, ft 
3 Panel Fasteners. Rotary 
Latches, and Snap Fasteners. 



Si 

upon or Write Letter for Catalog* 



of brukc and recovery parachutes. 

Many film sequences were siiuwii, 
including several from tlic misslie itsdl, 
during liiimcliing. Most graphic siiowesl 
flutter of double-wedge control surface, 
wliicli cvcntu.illv broke off, resulting in 
crazy gyrations of visible horizon. 

• .-kmiament. The clocfrically per- 
cussed 30-mm- Aden cannon, standard 
weapon on current British fighters, was 
displayed. A compact, short-barreled 
c-junon, the .Aden nas a cyclic rate of 
fire of about 1,000 rpm., and u muzzle 
velocity somevvhat under 2,000 fps. 
Most current fighters cany eight to ten 
seconds worth of ammunition. Gun 
liarrcls are good for over 5,000 rouiids- 
A demonstration of Hunter rearming, 
using a removable gun pack, was a 
feature of the static park display. 

Also shown vvctc first British rocket 
pods, not vet air-tested. One. labeled 
"rocket launclier, slow, spun." and 
vv oighing 1 3-1 lb., had seven barrels, 
with internal spiral rails. 

^[o^c operational in appearance was 
the 60 mm. rocket battery, for a wing- 
tip installation, with stabilizing fins, 
and containing 31 missiles. These new 
British .A.AMs were also exhibited with 
cither spin- or folding-fin stabilization. 
•\ smaller battery contained seven 60 
mm. rockets. For ground attack, the 
new Mk. 12 undeivving rocket launcher 
was shown, w ith close-stacked 3 in. No. 

1 Mk. 5 projectiles, for "future .air- 
craft”. 

• Bombs. Close attention is obviously 
still being paid to conventional bombs, 
despite atomic complex. New series of 
jet-stowed bombs, with flip-out fins, 
ranged from 500 to 5,000 lb. In the 
static park, loading of a 10.000 lb. mis- 
sile on prototype Short Sperrin was 
thought to be a guide to V-bomber 
technique. Loading involves g.intry 
over fuselage, with hoist going through 
hatch in upper skin, and lifting bomb 
from trolley under the bomb bay. 
Aerodynomies Research 

.Another major section of tlic display 
was devoted to aerodynamic research. 
Of particular interest was a frce-Bight 
testing system from a large kite bal- 
loon, of large-scale models as an exten- 
sion ot research in a vertical wind tun- 
nel. ’lire example shown suspended 
beneath the tethered balloon was a 
dvnamically similar model of the Glos- 
ter Javelin delia. .After ascending to 
aboot 3.500 ft. beneath the balloon, 
the model is rotated in the direction 
of the desired spin, and then released 
with its controls set at full rudder, full 
up elevator and neutral aileron- 

Aftcr four turns of the spin, a pro- 
gram motor applies corrective con- 
trol-full opposite rudder and aileron, 
then full down elevator— and holds it 
for five .seconds. Recovery follows in 
less than 1 second, and the controls 
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Now... join me aboard the 

mmmn 

ivorld’s first turbo-prop airliner 

Enjoy faster, ejuiecer, vibration-free service between the following cities: 


CHICAGO • PITTSBURGH • WASHINGTON • NORFOLK 





Capital 

a AIRLINES 


your Travel Agent 





iiic tliui cciitciilii'.td. Afta i>ullmg uiit 
from tilt tiiMiing (live, tlit J.iitlin 
iiioclcl ii ittticstO b\ iiii.icliutc- I’ht 
sigiiifiraiitt Ilf tlicit toti is that tiics 
halt Ixx'ii cunfirnitd bs tiiil-sc.ik fliglit 
(rials, so tliiit alnittsti other tnnihles 
the Jasclin mas hast had. spinning ssas 
not one ol them. 

'1 lit high-si>«.'d testing of models by 
free flight Rickets follosvs a siinihir |xit- 
ttm to that of N'AC.\. from the exam- 
ples slHmii- ,\iiotlier ssell tried tech- 
iiitjne IS the installation of model 
eonfigorations on im acrods mimic 
■'glose''. mounted on the ssing of a jet 
fighter. At l•.lrllllorongII. this was on 
a \^ainpirt '. and tlie oscillators thar- 
aeteristies of a donhic delta lasout 
could be studied at supersonic s|Sced 
sshcii the aireraft itself ssas flsing ss'cll 
ssitliin its Mach limitation of about 
.'S. 

Other flight research ss-as illustrated 
bs a si'ool-tiiftcd and ballasted Short 
S-B- s. ssith giiiimd-adjnst.dsle droop- 
ing leading-edge and loss-set t.iilplane. 
:i flsing scale mode] of the Knglish 
IsIcetnV P.I supersonic’ fighter. 
'Bedstead' Stabilizer 

.Attracting most attention ssas RoUs- 
Ros'ce’s lii/arrc "Iredste-ad''. ss’liieh un* 
fortimatelv did nut fls- in the pro- 
gram, alfliongli it has done a fait 
amount since being at haniborough. 


Kem.irkably simple in basic furm, tlic 
Bedstead’s key is in the antomatie 
slabilis-itioii. housed in a series of little 
hoxes lielhnd tlie pilot's seat, sshieh 
makes it rehitiscly simple to fls. 

Sinte its first appearance, it has 
gross’ll a ness ctash pshni oser tlie 
’’eockpit”, pins one or Isso evteiiial 
features. With about 7-b,000 lb, of 
tlirust. the Bedstead has a m.iximmn 
speed umifficialls estim.ited .it 60 in|jli. 
hut although it noss hears a iiiilitaiy 
serial nimilier. it still h.is no pretensions 
to being ealled an aiiphme. Kolls-Roscc 
seem doterniiiied in»t to enter the air- 
trame business, and .i.s far as flies ate 
csineetncd. It teniaiiis ,i tlirnst ineasnr- 

.\nofhet muse toss.ircK A'l'Ol, ssas 
imhcsitecl bs the Wcstland-inodified 
N'ene-possered jet deflection Meteor, 
.motlier iiessc’onicr to a public display, 
rhe bulk of lliis maeliine's nacelles arc 
nicrels the result of immiifhig the 
uigines fnrss-atd of the main s|)ar, to 
allow the clossiisi’iud iminthig jet pi|x.' 
ck-.iranec, and the jet clefleeting meeh- 
iinisni is simply tike a large throttle 
hntterflv. aft of the turbine. 

In the flying display, the deflector 
Meteor .ipproaclied norinalls’ to land, 
hill in the final stages, the throttles 
ss’crc o|}cned np after deflection, and 
the speed ssas noticeably reduced as 
well as the descent being cliecked. Tlie 


landing rull seas about half that uf a 
normal Afetair. 

This machine fless alongside the 
prone-pilot Meteor, ssliieli is still doing 
as inucii flsing as it has dune m the 
past, if tlie ssoin neck-test in the prune 
c'uckpit is ans guide. It landed, c^uitc 
ii'.irinalls, tmeler control from the prone 
oceup.mt, Init it ss’as not possible to 
see the control ssstem in use. 

Fatigue Theory 

R.Al’, researchers base eiinie up ssith 
.1 ness theors on f.iligue. .Alloscd 
metal.s under C’ontinual. "Iiigli" eselic 
stress tend to force out «ioxe) smiie of 
Iheir eonstitiiciit miiferi.ils leasing .i 
crack. 

I'anihorongli's ssork on the meeli.i- 
nism of fatigue is primaiils ssitli the 
high-strength light alloss. In more 
teciinkal chtail. these are the mate- 
rials ss’liidi form limited solid solutions 
in tlie fused state. Ihcy arc amenable 
to prccipitatuin hardening; certain alloy 
mg eonstitsients ate precipitated under 
he.it fteatinent. thus strengthening the 
grain bininclarics. Mxcessisc heat treat- 
ment causes the metal to soften. R.AM 
says that s iht.itioiial forces sshieh gisc 
rise to esclie loading can prciehice the 

s. inie effect ns exefssivc heal treatment. 
Recrystali/atioii and eweessise ptecijii- 

t. ition take place and the metal fiitignes, 
Moleeularly small regions become .soft 
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due to depletion of their solute ele- 
ments. Under further cyclic loading 
this soft material is then extruded from 
the surface in thin ribbons. Wlierc the 
metal oozes out it leases a crack. 

AceclcratiiJg )jrogrcssioii of the fault 
proceeds; the metal becomes soft and 
gets ss’c.akcr. Because it gets sseaker, 
the surrounding metal experiences 
higher stresses and consequently speeds 
the precipitation. At the siine time, 
the geometrs’ of the crack itself induces 
higher stress concciitratinns at its root 
sv-hicli also aggrasates the condition. 

There sserc micropliolograplis on 
displas’ shosving tlicsc ribbons being 
cxtriideel from tlie crs’stal lattice of an 
actual liglit allns’ specimen that had 
undergone a large niimber of stress 
rcvcfsaks. 

.Apart from tlie considerations of 
solid solutions and precipitation, it is 
belici’cd that here the softening and 
lieating process due to the distortion of 
the CTistal lattice under .stress re\’Crs;its 
is characteristic of all inct;il cristallo- 
graphie stnicturcs. It's an inlicrcnt 
weakness in the structure of matter. 
Regardless of 'hon* I’ou fuse it. mix it 
and fabrie.itc it, the most yrni can do 
is to delay the es’cntfid failure of the 
metal under fatigue loading. .Also, at 
liiglicr tcmpcfatnrcs, the atomic- mobil- 
ity of the material increases and further 
hastens the deterioration process. 


Intcnsii’c work on fundtiinental and 
engineering problems of fatigue form 
a major part of the tcscarcli |)iogram 
at hatiiborougli. Mnth of this is cur- 
renth’ cuncenied with titanium .illoys. 
In most eases the specimen is in strip 
form with a hole of about i'.." diameter 
in the waist, siimihiting the stress con- 
centration effects of riset links. Stresses 
up to tlirec times the normal arc expe- 
rienced at the periphery of the hole. 

A lot of «’ork is also being carried not 
on notclicd speeimens turned from bat 
stock. The "notch" is a surface scratch 
O.OOS" long w ith a root radius of 0.00-1" 
Inning a stress raising faetcir of tlircc 
at the root. 

Batteries of coinentioind Ilaigh di- 
rect stress clectro-inagnctic fatigue test- 
ing machines uerc shmi-n during the 
exhibition, llicse work ii|) to 6000 
cycles/scc. some being etinippcd with 
split furnaces for liigli temperature 
fatigue loading. 

•A film shoii’ing the elevelopmcmt and 
propagation of a fatigue crack was 
slnimi tn visitors, r’arnborough is also 
proud of the fact that the first piece of 
titanium metal in Britain was prepared 
in its metallurgy dc|xirtmcnl. 
Corrosion Studies 

Corrosion, particularly with regard to 
its influence on crack propagation and 
fatigue, is another aspect of current 


liigh-prioritv tese-arch. In vacuum and 
in protective ahnosplicres, lest pieces 
have exliihited more prolonged livcs- 
rlie arr.n of cqvii(iment for metal- 
lurgieal research at l’'ariiboroiigli in- 
cludes the use of r.idio-active tracers, 
X-rav niacliine.s, X-ray’ diffraction cam- 
eras.’ and electron microscopes. 

The attainment of sery high tem- 
peratures by’ high frequency induction 
lieating was illustrated in the course 
of hot-pressing zirconium carhide. riic 
high strength and ductility’ of molyb- 
demiiii at elevated temperatures— it is 
superior to all metals and ecraiiiets— is 
nullified bs its csitastrophie cixidatinii 
rate. Considerable success lias hccu 
achicsed vers’ reccutlv by different 
groii|js of svotkers on coating inolyls- 
denuin with an oxidized coating usually’ 
a cermet. I''anibcmmgh was showing 
some coated lieating clciucnfs in molyb- 
deniim maintained at 2,1601'. 

llie mctalhiigit-,il dc|)artnicnf at 
harnliorongh thinks it lias the jiiinp in 
dcs'clopiiig a new grou|j of titanium 
allos’S- llicsc arc destined for the skin 
and structure coni|ionents in super- 
sonic aircraft wiiicli get hot. 

Tlics’ w’crc showing tss’O idlovs of 
which fhc\’ are sixx’ially proud. One 
is a titanium sanadium alloy’ and the 
Other titanimn-molybdciium. the per- 
centage of the alloviiig clement being 
up to 16fr. TTicsc metals show’ pat- 


HIBH TEMPERATURE BRAZING INSURES STRENGTH 
AT HIGH TEMPERATURES . . . Brazing of skin sheets 
to core material with a nickel-chrome alloy is accom- 
plished io a completely controlled atmosphere (no 
flux) at approximately 1950°, All parts thoroughly 
bright annealed when flnisbed. 


LIGHTWEIGHT STRUCTURES SOLVE DEAD WEIGHT 
PROBLEM . . , Honeycomb sections oiTer amazing 
strength-to-weight ratio. Graph at right shows average 
weight per square foot of sample panels. Intricate 
shapes fabricated by Twigg include compound curved 
panels, cylinders, tapered thickness panels, etc. 


HONEYCOMB FABRICATION OFFERS UNLIMITED 
POSSIBILITIES . . . Precision aircraft and guided mis- 
sile parts requiring lightness, strength, heat and cor- 
rosion resistance are particularly i uitable to honey- 
comb fabrication. Applications may include compres- 
sor casings, burner supports, turbine frames, bulk- 
beads, flooring, shrouding, insulating blankets, pres- 
sure ducting and wing sections. 



TWIGG CAN DO rr . . .for yon! 

Oesienins and fabrjciuins stainless steel honey- 
comb siruciures into st tons, liihtweiahi essem- 
bJies is typical of Twias's hiehly advanced 
metal-working lectintgucs. Write today for your 
^ copy ofout brochure, ‘’TWICC CAN DO IT." 

describing complete facitilies for 
fabricating and machining high 
caoBCily metals. 


AVIATION WEEK, August 8, 195S 



Action on Standaril Items. Ch&oae from o wide variety of 
in>stock relays, available for immediate shipment from 
Burbank or Chicago. Light-weight, small and precision- 
built, ADVANCE relays stand up under nigged service. 
They're specified by major manufacturers the country over. 
Action on "Specials." When you need a specially designed 
relay, ADVANCE will work closely with your engineers to 
determine accurately what's needed , , . develop it in 
minimum time. You’ll find us rendy to cooperate with 
you on any relay problem. 


Action on Producing Relays. There's manpower here to build 
your relays right ... on time. . . and at the lowest prices 
consistent with top quality. It’s our aim to help keep your 
production rolling . . . your products operating dependably. 
Whatever your relay problems— call ADVANCE for action. 



ADVANCI ELECTRIC AND RELAY COMPANY 

2S3S NORTH NAOMI STREET, 8URSANK, CALIFORNIA 
AN ELCIN NATIONAL WATCH COMPANY APPILIATE 


1 


ticiibrK high strength in the 720 1' 
tcinpetiiture rtgioii, expected ;is skin 
tcuipcrutmes iit the liiglier Much nuin- 
hers- 'I'lie tensile strcngtii of these 
iillois is as high as 97 toiis/sq. in., 
twice that of tlie aliimimnn allots. 
Tlieir advantage over the alternative 
stainless steels is that they arc some- 
what stronger for only half the weight- 

Wliile the hiiportanee of the ceramic 
group of high teinpeiatiirc materials 
is fiillv realized in Britain, most of the 
research has been fanner! out to indris- 
trv and nfher national research estab- 
lishments. \'erv little work was shown 
at l''atnhoroiigh. Other iinpnrtant tle- 
velopincnts in the metiiiUugieal field 
arc new processes, to cut the cost of 
titaiiiuiii sponge and powder, niorc 
aic schematic diagrams nf a v.iporizinH 
process using chlorides for the tetUic- 
tion of ferro-titaniiim which is the com- 
iiumcst and che*a|)cst form in which 
llie metal occurs. The other rccUiction 
process illu.stratcd for titaninm is elec- 
trolytic. 

Heating Problems 

One of the problems of kinematic 
healing at suirersonic speed is the tcni- 
|)craturc gradient in the spat web struc- 
ture of the wing, 'llic difficulty in 
assessing the stress svsteins developed 
arises from tlie fact that until recently 
it was cxtreinclv difficult to simulate 
the nature rdf tlie thermal heating on a 
scale model, since the condition is a 
transient one and is consequently a 
function of time. 'Ihe main require- 
ment was for a heat source on the 
model which could be precisely lo- 


XT53 for Bf!l XH-40 

\ 825-lip- ftcc-powcr gas turbine de- 
signed and built hv Lycoming Division 
of \vco Mamifactiiriiig Cotp.. will power 
the new UgUtvveight Bell XH-dO utility 
copter being develo|>ed for llic U- S. 
\rniy Inly 18. p. 7). 

First details of L; eomiiig's new XT55 
reveal it is designed for "work-horse" 
a|>|>lications in fised-wing aireinft as well 
-ns rotarv-wiiig tvpcs. 'I'he tmbinc fea- 
hiics a front-end drive, although in 
special aiiplleatioiis, reat-end or sinmlla- 
iicous front-and-rear |ioner cstraction 
can be made. Lveoining reports. Con- 
tiauom pov'Ct rating is 7711 lip. 

Development of the XT58 has been 
nudes direction of Dr. Anselm I'ritz. 
Lycoming vice presidciit-hirbhic engi- 
neering who was vice presideiileiigine 
development for Junkers in Gcniiany 
during \^'orid \t'ar II where he worked 
oil the )umo 110-4 turbojet, lire XT53 
is one of two turbine engines being de- 
veloped for Ait Force at the e-oinpimy'v 
Stratford. Conn., plant. 
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Strut Assembb|-> 
Main landing-' 
Gear Retract 


Assembly- 

Steering 

Metering 


High Heat Treat 
Strut Assembly 


Pneumatic 


Gear Boa 
Assembly- 
Outer Wing 
Flap Drive 




PING 


...And Sargent precision aircraft controb make that 
power instantly available at the touch of a finger. 

The design and manufacture of precision equipment 
has been the specialty of Sargent Engineering Corpo- 
ration for more than 35 years. For 20 years Sargent 
has been providing precision aircraft control units— hy- 
draulic, pneumatic, and mechanical — for the country’s 
leading airframe manufacturers, 

We have the ‘'know-how" to help you solve your 
most difficult control problems. Wrhe tociny for your 
copy of the NEW illustrated story of Sargent's organi- 
zation, methods, and manufacturing facilities. 




ENGINEERING CORPORATION 

2533 EAST 56TH STREET 
HUNTINGTON PARK, CALIF. 



The Cornelius Model 130 compressor* is the heart of the complete 
Cornelius "packaged” pneumatic system which includes inlet air filter, 
starting relay, radio noise filter, moisture separator with automatic 
condensate dump and heating element, back pressure valve, check 
valve, relief valve and pressure switch. 

Compact Design Soves Space — Entire air supply system occupies only slightly more 
space than compressor alone in conventional system. 

Weight Savings of 5 pounds or more arc possible by eliminating separate system com- 
ponents, associated tubing, fittings and flar^ connections. 

System Leakage Is Reduced to a minimum because intc^ation of components removes 
possible leakage sources such as flare connections and o-ring sealed fittings. 

System Reliability Is Assured because each intewal component is designed specifically 
to give optimum performance in combination with the other components. 

Time Saved by installation and servicing of one unit is another valuable benefit which 
only Cornelius “packaged” pneumatic systems offer. 

The Cornelius “packaged” pneumatic systems are available mth either DC, AC or hy- 
draulic motor drives. Please write us in order that a Sales Engineer may discuss with you 
the application of this “packaged” system as well as the many other pneumatic com- 
ponents which we mtinufacture. 


THE CORNELIUS COMPANY 550- 39th Ave. N. E., Minneapolis 21, Minnesota 
PIONEERS IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS 


cated and measured, 

"ITiis requiteincnt was s.itisBcd by 
the dcvclopniciit of the Philips quart;: 
tubular infra-red heating element. 
These tubes, only J" in diameter by 
14" long have an output of up to 5 kw. 
cacli. I'ur inc-asuring the actual radia- 
tion flux. I'arnbornugh has developed 
it incter using a tlicrniistor bead as thc 
scn.siiig element. The characteristics of 
Ihis scnii-conductor arc such that its 
resistance drops from 2000 to 600 oliins 
niicn the current increases from 0 to 4 
«iitts/cm’. The response lias :i delay of 
less than 1 sec. An electronic cbni- 
piitcr completes the rig as descloped 
at F'amborougli. Into it are fcti the 
theoretical acrodynainic conditions to- 
gether with the heat input as measured 
by the jiyroinctcr. 

'llic computor adjusts tlic hciit in|int 
to equal tlie transient acrodi-namic 
beating data fed in iit tlie otlicr end 
of the computor. The thermal strains 
arc tlicn measured with comcntional 
strain gages. A model of a structural 
testing frame svith these heating ele- 
ments dispo.scd mer the wing skin of 
a Mach 1 aircraft suggested flic shape 
of things to come in rig testing. 

ITie RAE's "catheurar test rig. 
though one of the largest in Europe, 
is now too small on lateral dimensions 
to liandlc today'.s larger swept wings. 
A iiciv strueturc lias been designed 
which will not be so compromised hy 
wing geometry. A model of tliis future 
milt showed a swcptback trapezoidal 
wing rig for both mcclianie.il and 
thermal stress analvsis. 

A number uf special techniques used 
in cxporinicntal biaxial stress analysis 
were also demonstrated. A|»rt from 
the more familiar plnitoelastic methods 
using plastic scale models, tlie brittle- 
coating technique dcvclnpcd at Fam- 
borough was dcmonstratctl. M'ith this 



and How! 

WINGS TO GO ANYWHERE 


Pilot Stutter 





1'hls “bounce bluck" stutter, in which 
the Srst consonant is tciicatcd, proved 



Jordan and llimgary as well as on Ameti- 


Fiirtlicr research will be done to dc- 
teriiiiiic the iiitelligibnil^ of "double 


RUNWAYS, 
SAND, SNOW, 
WATER OR ICE, 
PLOWED FIELD 
OR COW PASTURE 


Ws Land with Big Airplanes 
Where e.arr Little ones Can't Go 



Aircraft Corparatiarr 
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Ponel iftslallalion of Kllson CircwO Srookori in l>i« 
Lockhood T*33 J«f Trainer 


Get Dependable Electrical Circuit Protection 

with KLIXON Breakers 


The Lockheed T-33 is the only U. S. two-place jet trainer supplied to 
the U, S. Air Forces, Navy, and Marine Corps, as well as the air ibrccs 
o( six foreign countries. 

For top electric circuit performance, Lockheed uses Klixon Breakers 
in the T-33 trainer as well as other Lockheed Aircraft. The reason — 
Klixon Breakers are unexcelled for safe, reliable protection against 
shorts or dangerous overloads. 

Like these precision-maneuvering planes, Klixon Circuit Breakers 
are designed and built to give o'*' 
flying conditions. They are pre- 
cision calibrated and individually 
tested for ultimate trip and 
200% load tripping character- 
istics. Write for data giving 
complete details. 


ttstanding performance under a 

METALS A CONTAOLS COAPOIAIION 
SPENCEA THEAMOSTAT DIVISION 

lies roBtsr sraiit, Atriisoto. mass. 


M.stcm llic surface stress distribiitioii on 
.111 iictiiiil cniiipoiiciit or structiite can be 
lisunlistd .iiid detennined. Some of 
the cqiiipmciil for upphiiig the brittle 
coating was displaied tosether with 
that for assessing the pctfnrinancc of 
the coating. 

Another major problem concerning 
the stnictnral department is that in- 
vestigation of flutter and other libra- 
tional problems arising cither in the 
airframe or the pro|)ulsion mcchaiiisin 
in the .lit or on the ground. T.qiiipmciit 
and tcchniqocs for exciting these dis- 
fnrb.inees were shown. 


Critical Metal Limits 
Set for Turbojets 

let engine inannfaeliirers li.ive been 
oidcted to pot a limit on the amount 
of rate metal they use for each 1. 000 
111- of tlirnsf produced b\ their engines. 

The niilitan seniccs arc tnid, in a 
new directive signed by I'rank D, N'evi- 
Inuy. -Assistant Sccretarv of Defense for 
.Applications Knginecring. that tlici' are 
itspoiisiblc for reaching tin's ohjectiio: 

'‘Kxcept where performance would 
lx.' prejudiced, eacli turbojet engine 
shall eonsimic for its construction, on 
a gross weiglit basis, not mote than 
n lb. of cobalt, fii lb. of nickel, 110 
111. of chromium. .1? lb. of eolumhium, 
'.s lb. of molybdenum and 4.6 lb. ol 
lungsten. for cacli 1,000 Ih. of sea level 
static timist dclisctcd by the engine.'* 

"Ilic instniction say.s the conscr\-a- 
tion effort should not result in reduced 
|Krfc>rniance but still aim to iircs'cnt 
needless use of critical materials in new 
engines. 

Starting as soon as possible in the 
1-i.stors of a new engine, a eonnt will 
he made of the amount of rare metals 
used for each 1.000 lb. nf thrust and 
steps taken to sec that it is made to 
soiifomi with the policy. 

The armed forces are ordered bs' 
Nswlniti to report by September 'fl 
each scar their rcxjniteinents for eacli 
j'roduetion and des'elopmcnt engine 
mode! |xr 1.000 lb. of thrust, the 
gross-to-nct ratio and the total thrust 
of each model. 


AA ien Sells Stock 

.\sien. Inc., W’oodsidc, N. A*., air- 
craft iiisttiunent and control svstenis 
maker, has sold 99.800 shares of its 
Class .A stock to the public at in <>f- 
Icting price of Sf per sfiare. The firm is 
e.spectcd to declare 7-l<ciits-p«-share 
tmartcrly dividend on these snares in 
the third quarter of this year. With 
tile offering, ,\vicn acquired all stock 
in Control Laboratories. Inc., N', A'.. 
and -\vicn Service Corp., Colscr Cits. 
Calif-, formerly afliliatcs- 
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Spark Plug Coveri 


RadloTor Oraifi Tuba 
Silonr Block SirihinB 
Tail Pipe Inwlolcr Support 
Wiper Hose 


Dlvtiion Choortel WuaHienIrip 
Window Chonnol Fillur Seal 

Sonery Dfoln Tuba* 


super-durable 
Etijay Butyl 
protects ’55 cars 
in over 100 places 



Pendar 8, Engine Comparlmont 


Windiiiield Wiper Rival Pod & 
Brockal Oi-ommal 

Doth Urvar & Cowl Trim Pods 

Wiring Clip* 

Haodlighl Lens Goikali 


Radiator Seal* 

Hood Lacing 

Gas Tonk Pillar Neck Crpmmal 



It's good news for car owners that the rubber parts 
that used to crack, chip, and practically disintegrate 
under tough road and weather conditions are being 
replaced with parts made from super-durable Enjay 
Butyl. In over 100 vital places, Enjay Butyl helps give 
many ’55 models the performance and appearance that 
make them a pleasure to drive, an economical unit to 
maintain. 


(£ii^ 


If you make a product in which rubber is used, or 
could be used, you owe it to efficient business practice 
to investigate the many advantages that Enjay Butyl 
has over other types of rubber. Its price is a definite ad- 
vantage, too. Complete laboratory and technical facili- 
ties are at your service. For full information contact 
the Enjay Compatiy today. 


CNJAY COMPANY, INC. 

IS West Slat Street, New York IS, N.Y. 
Diatrict Office: 11 South Portage Path, 
Akron 3, Ohio 


rVIIVi 

I lUTrt I 


tbg super-durable rubber with ou/standino re- 
sistance to aging ** abrasion * tear • chipping * 
cracking * ozone and corona • chemicals » 
gasre * heat * cold • sunlight • moisture 


36 SUCCESSFUL. YEARS OP LEADERSHIP IN SERVING INDUSTRY 







THE CONNECTICUT HARD RUBBER COMPANY 




Cessna CH-1 Hclioopler 
Specifiealioiis and Performance 

ispcednlS-L. 122 n.pli. 







deg. F 8.600 ft. 

t niaximom gross weielit 6,000 ft. 

290 miles 
3.8 hours 
3,000 Ihs. 
1,975 lbs. 
1-025 lbs, 

60 U. S. gals 


Nnniber of blades 

Blade chord 

Disk loading 

Kiiginc: Coiitiiiciital FSO-470A 


Pouer loading (total bp./gross weight). 

Height to top of cabin 

Fuselage length 

Firselagc width 


13 inches 
3,12 lb./sq. ft. 

260 hp. at 3,000 rpni, 
to 10.000 feet. (Net 

aftci cooling.) 

10.2 Ih./hp. 

85.9 in. 

385 in. 


Cessna Shows CH-1 to Military 


Cessna Aircraft Coinpaiiy has sent 
its CH-1 helicopter on a dcnionsir.ttion 
tour aimed at selling the design to the 
military scrsdccs- 

Tlie'CH-I is a vitilitv type' developed 
|5rivatc1y by Cessna for military uses, 
but its chances of getting into produc- 
tion hinge on a -sub.stantial military 
contract. So Cessna is r isitiiig militarv 
bases and showing the .Armv. Nar'v, Air 
rotce and .Marine Coriss « hat the ClI-l 
will do. 

'lire CII-I is a simple design that of- 
fers the possibilits of e.isv maintenance. 
Its Confincntal rSO-470,\ engine is 
mounted liorizontallv forw.ird of the 
cabin .space. The drive svstem contains 
fisc gears, three in the transmission and 
fsvo ill the tail rotor gear box. 

Good high altitude performance is 
claimed for the Cll-i. Cessna says that 
supercharging of the Continental en- 
gine alltiu s the CH-1 to maintain power 
of 260 hp. at 3.000 rpm. up to 10,000 

The CIM, sshieh has been certifi- 
cated by tlic Cisil Aeronautics Adniin- 
islrjtion. has a flexible eapacih’. It can 
be converted from a four place pas- 
senger carrier to a one or t«o place 
machine capable of carrying mer 500 
lb- of cargo. If can also be equipped 
to carry two litter patients and a medical 
attendant. 

Cessna has equipped the helicopter 
"ith skid-type landing gear. The sWds 


arc sliock-moiinted and hase «hccl at- 
taelimcnts for easy ground handling. 

The company feels that the CH-I has 
commercial application ns n small ntilits’ 
airaaft and is conducting n market sur- 
rey on priratc use. Cessna is not yet 
tooled to manuf.icturc the new helicop- 
ter, and no production plans har e been 
i'linounced. If it is produced, the CH-1 
M ill be priced S40.000 to S60-000 range. 

Bell Gets S1.7-MiIIion 
HUL-1 Na> y Order 

N'avy has awarded Bell Aircraft Corp. 
a Sl,7-millioii contract for 10 four-place 
IIUL-1 utility helicopters, larger ler- 
sion of the HTL-6 with higher speed 
and longer ninge. 

In an aiinoimccment last neck, Bell 
said Nar y plans to use trr o for dvnamic 
and static tests. Tlic other eight rrill 
be put into service for missions ranging 
from rescue and cracuation to target 
spotting and traffic control. 

Kits with the MUL-Is rrill include 
floats, night flying equipment, internal 
lioist, long range ferrying gear and in- 
tomal littcrs- 

Porvered by a Lycoming VO-435 en- 
gine, the copter can carry a 915-lb. 
payload. Spe^ of tire lITL-6 is 100 
mph., and its still air range is 212 mi. 



BIG or SMALL 
they all 

SHINE B£sr 
SHINE iONGER 
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HOW PAN AMERICAN IMPROVES AIRCRAFT 


ELECTRIC SYSTEM RELIABILITY 




G-E design engineering combined with first class field service help Pan 
American increase life of power generating systems. 


Dependability of Pan American World Airways’ aircraft 
generating systems is the result of a continuous co-operative 
effort between General Electric and the airline to increase 
the life and reliable operation of the G-E components 
which help make up the system. 

This reliability is essential. Pan American’s flights 
travel over jungle, desert, ocean, and rugged mountain 
terrain in all parts of the world. Any trouble encountered 
in the plane's electric system could mean time-consuming 
delays at remote air fields- These could be costly to the 
airline and passengers. 

G.E. develops protective system 

To meet such problems before they occurred. Pan Amer- 
ican called in General Electric to work closely with them 
and the airframe manufacturers. Conferences were held, 
and G-E application engineers designed and demonstrated 
a generator protective system which fulfilled all the 
requirements. So successful was this system that adapta- 


tions were installed on Pan ,'imerican's new DC-fiB's and 
DC-7B’s aircraft. 

At the same time these engineering strides were being 
made, G.E. carried on a continuous field service to assist 
Pan American’s overhaul shops in improving the com- 
ponent performance of the systems. This field service 
assistance with the airline is still operating today. The 
result — the G-E electric system has given Pan American 
the increased safety protection its service demands, as 
well as better operating performance. That's why they 
are specifying G.E generator systems on new aircraft 
purchases. 

Service available to you 

G-£ application and field service engineers can help 
solve your electric system requirements regardless of 
where you are located. For further information, contact 
your G-E Aircraft Specialist through your nearest G-E 
Apparatus Sales representative today. General Electric 
Company, Schenectady 5. N. Y. 


Th>gress Is Our Most Important T^oduct 


GENERAL 



ELECTRIC 




This G-E rocket team is 
developing a wide range of reliable^ 
high performance engines 


On the right, lined up on a rocket test stand, are 
34 members of General Electric’s rocket develop- 
ment team. As representatives of the Company's 
Aircraft Gas Turbine Development Department, 
they offer four reasons why G.E. has the capa- 
bility to develop reliable, high performance 
rocket engine systems, sub-assemblies, and 
components of all types. 

REASON NO. 1— AVERAGE OF EIGHT YEARS 
EXPERIENCE PER MAN. All told, this group has 
over 250 years of experience in high Mach 
powerplants. This cumulative know-how, so 
vital in aircraft powerplant work, is assuring 
faster, more efficient rocket development ac- 
tivity at General Electric. 

REASON NO. 2— PROVED ABILITY. These same 
men actually helped to pioneer modern U.S. 
rocket engine activity, took part in over 67 
German V-2 teat flights after WW II, They 
have designed bi-liquid, liquid-solid, solid and 
ramjet propulsion systems. They provided the 


engine for the first large rocket in the Western 
Hemisphere, developed another with one of the 
highest specific impulses ever achieved, 

REASON NO. 3— ADVANCED NEW FACILITIES 
ARE NOW AT THEIR DISPOSAL. General Electric 
is carrying on a $100 million research and 
development program on combustion, materials, 
and components of powerplants for aircraft and 
missiles. And the rocket engine staff now has 
access to development facilities such as the AGT 
Materials Laboratory and the AGT Component 
Development Laboratory at Cincinnati. 
REASON NO. 4— FIRM SUPPORT OF GENERAL 
ELECTRIC ORGANIZATION. The entire G-E 
Aircraft Gas Turbine Division with its pro- 
duction capability and G.E.’s nationwide de- 
fense sales and service chain now support the 
design and development of G-E rocket engines. 
Add up the total. If you would like further in- 
formation, contact a G-E Aircraft Specialist 
via your nearest G-E Apparatus Sales Office. 


T^gre&s /s Our Most /mportanf T^oducf 

GENERAL @ ELECTRIC 







Solar research boosts altitude power 
output of gas turbine generator sets 




FLYING ELECTRONIC TEST-BEDS need 
plenty of power in flight. So Solar 
''.Mars"® gas turbine auxiliary power 
units have been ordered for the Convair 
C-131B. Two APU's, each hung in a pod, 
will be installed on each plane. 

With the Solar units, an ample and 
versatile supply of electricitx' is assured. 
The easily demountable gas turbine 
driven generators can both be direct 
current units, or both alternating cur- 
rent. or one of each can be installed. 
As much as 30 kic d-c, or 40 kva a-c, can 
be supplied at 25,000 feci. This high 
power output results from major design 
improvements in the proven Mars engine. 

-Mars gas turbine APU’s are already 
specified equipment on the Douglas 
C-12-iC and the Lockheed C-121C. They 


have demonstrated their reliabilit)' and 
trouble-free service life by logging tlioii- 
sands of hours with only routine mainte- 
nance. Recently these Solar units were 
uprated from 500 hours to 750 hours 
bebveen overhauls. 

Light, compact Mars APU’s can 
solve your airborne power needs. Write 
to Solar today for more information 
about these remarkable gas turbine 
generators! 

solar'^„..,.„ 





Atomic Weapon Wind 
Tunnel Nearly Readv 

'Ilic aerodynamics of atotnic «-capons 
will be studied in a new wind tunnel 
now nearing completion at Saiidiii 
Cotp., rcsearcii and development c<ni- 
tractor for the Atomic Eiic^y Coinniis- 

The tunnel will be a IZ-iii., inter- 
mittent blowdosvn type with traiisoiiie 
and supersonic capability. Design con- 
forms to standard practice, nitli the 
exception of a wide-angle ditfuser (for 
the supersonic throat nozzle section) 
that uses a choke plate designed h; 
Sandia engineers for smoothing the air- 
flow. 

l’’orcc and pressure distribution tests 
can be made, and the tunnel can be 
used for dyaiamic stabilits and flutter 
studies. Special manometry and high- 
speed electronic recorders will collect 
tfic test data. 

Air source is a tsso-slage intereooled 
compressor. Main air so|3ph. a 3.000- 
eu.-ft, tank, is charged at 300 psi. hr 
the compressors. .\ single charge takes 
about one hour, is blown down in 20 


PRODUCTION BRIEFING 


► Leach Corp- Los .\iigclcs, has been 
awarded an initial 5300.000 contract bv 
Boeing .Airplane Co. for precision olce- 
trical ground power sup|>ort equipment 
to be used in the accelerated B-32 pro- 
duction program. Delivery of equip- 
ment was scheduled to start .\ng. 1. 


► Cook Research Laboratories, Dis ision 
of Cook Electric Co., CIticago. has 
opened nen- shop facilities for designing 
and fabricating special parachutes. 


^frohman ManufacturiDg Co., inc., 
Atiaini, has purchased the Turbine 
Products Division of Detroit Broach 
Co. ’Ilic dis ision makes jet motor and 
spline shafts, tie rods and bolts. Eacilitv 
is located at Boca Raton, f'la. 


► Beech Aircraft Corn, has opened a 
new cnginccrini facilih at Boulder. 
Colo. First contracts include ^\•n classi- 
fied projects. Assignments may be 
given by any of Beech’s aircraft actKi- 


►Genctal Electric Co. is building a 
multi-million apparatus service shop in 
North Bergen, N. /„ to house shop 
facilities now located in the Greater 
Nerv York City area. New shop will be 
completed next April. 

► Thicblot Aircraft Co., Inc., has 
broken ground at Martinsburg Nfunici- 
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— . Through the altitude barrier 


PRESSURE SUIT 
OXYGEN REGULATOR 


This new Scott regulator weighs 
only 2.1-f pounds. It is easily 
mounted with -f Dzus Fasteners in 
standard panel space. 


Lighter components for lighter aircraft 


40.000 

30.000 


Military pilots are protected against the dangers of cabin pressure 
loss in Sirotegic Air Command B-52 Bombers equipped with the 
new MB-1 Oxygen Regulator. Automatic, fool-proof operation at 
deadly altitudes insures a completed mission, This amazing new 
regulator is a recent achievement of Scott-Firewel developed in 
conjunction with the Air Force Aero Medical Laboratory. It is 
designed to meet the requirements of the Ait Force Partial Pressure 
Suit but may also be used with the Standard A-13A Oxygen Mask. 
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Engineering counts 

AT CANADAIR 

Canatiair has a new Engineering Test andDcvelo|)mcnt 
laboraloi-y . . . this addition to Canadair's resources 
opens the tloor to ilie hroailcr, more intricate jitinscs of 
development rroik srliidi tomorro\\ ’s engineering ticiiiands. 

Canadair engineers have never Iicsiiatcd to 
break new grouiul in their constant search tor sriemific 
advantenientand are presently engaged in solving 
llte comijlcx irrobJenis assoi iateii wiili the devciopmenc 
of guirfed missiles hiuI long-range anti-submarine 
aircraft for the RCAF. 


In testing, 

In development, 
In performance 


Typical of its engineering pcrlormante record is Canadair's 
F8(i |ji'ogi ain rrliidi Ittis ins ob eti the protlnc tioii 
ol six diffcrciit versions ol this aircralt willuml hiletrupliun 
to sclicdiiletl elcliveiy. Ves, engineering counts 
at Canadair. . . another reason t\hy jKople wlro know say. 


Cb 

m 


CANADAIR 

— AltCKAFT MANUFACTUREC5 — 
LIMITED. MONTREAL, CANADA 






GENERAL DYNAMICS CORPORATION, 


pil Airport, W. \'a., for a nesv 64,- 
OOO-sq.-ft. plant to liouse aircraft inodi- 
fie.ition. assembly, inacbining. sheet 
metal work and other fabrication in 
■rdditiim to administration and engi- 
neering. Facilib’ is expected to be 
completed early rtext year. 

► New addresses: H. E. B. Machine 
Tools, Inc., has moved its executive 
and sales ofEccs from New York City to 
larger quarters at 708 Clare St., Lam- 
sing, \fich. . . . Synthaiie Corp., Oaks 
Pa„ niiikct of laminated tltcmiosctting 
plastics, has moved its Rochester, N. Y.. 
sales office to 1?7 W. Coimnetcial St„ 
East Rodiester, N. Y. 

► Timken Roller Bearing Co,, Canton, 
Ohio, has catiir.irkcd S8i0,000 for fur- 
tlicr exi»nsion of its Biicvrns plant, 
bringing total expenditures to build 
up Scilitics to more than SIO million. 
Entire program is expected to be com- 
pleted by tlic end of next vear. 

► Harrisburg Steel Cor[i. and Precision 
Castings Co. have merged. \\'itli tlie 
new aeqnisition, Harrisbiirg’s oiJCra- 
tions will cover ?1 plants and .sales 
volmiit is expected to double to about 
S60 million. 


► Extruded deck cooling panels vvhiclv 
circulate sea natcr to dissi)Xite heat 
from exhaust blasts of carricr-lxiscd jet 
planes arc produced at the Ilaletliorpc 
extrtision pbnt of Kaiser .Aluminum 
& Chemical Corp., Oakland 12, Oilif. 

► Production testing prolslein was 
solved for Simdstnuid \lachine Tool 
Co.’s Aviation Div.. Rnckfotd. III., by 
use of s(xeiall\ designed RiOO hy- 
dranhe lio.se made of fiuoroearbon-type 
resin instead of conventional rubber 
malCTials. Uitter failed under eqnij>- 
incnt test conditions wliicli citculafc 
livdranlic fluids at 2s(l.i;0 E. Cnrro- 
sion.rcsishmt RsOO is nianufaetiireel b> 
Rcsistoflex Corp.. 59 Elansoen St.. 
Belleville. N. 

►Paiicilit, Iuc„ Skokie. 111., has formed 
a new Instrument Services Division, to 
handle consulting and installatioii in 
llie mstrmnentation and automation 
fields. 

► Sales and service branch office of 
Cleveland Pneumatic Tool Coniixiin 
has been csfcibUshcd at 5000 Ileinp- 
stead Turnpike. Lcvittovvii. N. Y., 
under the direction of T, J. Baker. 

► New York .\ir Brake Co. lias ap- 
pointed Aviation Electric Ltd.. Mont- 
rc'.il and Standard Aero Engine Lttl., 
Winnipeg. Canadian representatives 
for Stratopower aircraft liydiaulic 
pumps manafacluted by the company’s 
Wafetfowii Division. 


/ Ex-Cell-0 Precision 


\ at Production Prices 



ii/ 

JET ENGINE BLADES 


O.i 



JET COMPRESSOR ROTORS 


Ex-Cell-O's focililies include laboratory control of materials, design ond 
process engineering, machining of all materials, complete quality control 
to meet the most rigid specifiealioni, and delivery to meet customers* 
requirements. 

For Information or □ quotoliot 
Division of Ex-CelUO. 


' phone the Precision Products 


EX-CELL-0 CORPORATION • DETROIT 32, MICHIGAN 





LETTERS 


HERE’S HOW 
YOU CAH TELL 



whirt’s ABNORMAL 


The Keystone 3-Position Indi-' 
Cator at present is being used on 
aircraft to report more chan 60 oper- 
ating situations. Simple, easy to read, 
hermetically sealed, reliable, it will 
report any variable that can actuate 
a switch mechanism, 


Conforms to spec. MIL-I-6839, 
Landing Gear Position Indicator, 
Send coupon for complete infor- 


KEYSTONE WATCH CASE f lllf D 
& INSTRUMENT DIV. 


THE RIVERSIDE METAL COMPANY 
RIVERSIDE, N. J. __ _ 


KiviTONE Watch Cast & l.vsTRt'HrNT Div. 



More on Lights 

\i a piactiiiug airliue pilot uho lia& 
gncH a lot of time doniig the la^t Gve years 
to studying pioblcm? assutiated with bad 
visibility landings, I haw follovrcd the recent 
lettas In ;onr magazine, dealing uith the 
"Slupcline versus Ccrrtrcline and Sar" con, 
irowrsy. «ilh great interest. 

llorwwr. the letter written bv Mr. Corv 
I’carsou, nnclct the heading 'T’ro SlopcHne 
Lights.” published in jour issue of June 
I ^th, appears to me to cniitain so many 
iiiisioiiLeptiorve— and not a fesv innuendoes 
diieeted against professional airline pilots— 
that, in the interests of truth and justice, 1 
feci compelled to ciitci the lists. 

I. Ion, imist plead gniltj to "an evident 
and marLe'd bias” toward the centreline 
and bar pattern, as this pattern, now in. 
slallc-d at a large number of major eisil air. 
ports in liuiopc. is the only one on which I 
have had .satisfactury nperalional results in 
what airline pilots consider to be low sisibil- 
itie.s. I have had no operational experience 
in Isad weather of the slopelhie imtallation. 

I have however, sat on seseral committees 
of airline pilots of mternalional Isodies, 
w hen we base attempted to lay down opera, 
tioiial criteria as to what the pHot wants 
fTOin an approach light ssstem. The deci- 
sioii.s reached base always been overvhehn- 
ingly in favour of the centreline and bar. 

It would seem that Mr. Pearson is wil- 
fuliv misunderstanding Mr. Cabert when, 
111 tlic second paragraph of his letter, he 
deals with aceidents occurring during ap* 
preaches made on cenitreline and bar svs* 
lems. To dot ewery i anil cross every t, Mr. 
Calvert should perhaps liave said: 'There 
Iiav'C been no nceident.s resulting from MIS- 
IMURPRbT.VnON OK GUin.VNCK 
C.IVliN TO TTIM PILOT BV Till-: ,\P 
PRO.LCn LIGHT SVST'K.M, during any 
jpiiioiisTies made on the cciitreTine' and bar 
'y.steni.” If an aircraft crashes diiriiig the 

i*. seems a little u'ii4ir to blame this on the 
approach light ssstem. ^^‘Ui1st unable to 
eoinment on the accident refeared to at 
Newark on Oct. 16, 1951, I believe the 
accident-free record of cciitreliiic and bar 
installations in Kmope is still valid. 

In the mragraphs under the siib-iitadiiig 
"Pilot Skills, " Mr. Pearson, [who 1 believe 
IS not a practising airline pilolh makes some 
scry dangerous assumptions, with wTiieh, 1 
submit, few- iiKinbers of the profession 
would agree. 

5 pilot certainly has to be trained (and a 
very lengthy and evpensne process it is), 
and lie has to be kept in training— not only 
bv ibe evervdas use of his skill and knowl- 
edge bill also by special bi-annual "rcfieshct 
Psiiie” and Instrument Rating Renewal 
Cheeks. This also is a most e\pcnsis-c busi- 
ness lor the airline. Airline pilots favour 
the centreline and bar ssstem because no 
previous training nor constant land expen- 
sive) training is needed to interpret its indi- 
cations, This is because the svstem is built 
lip from the "skeleton" of tlic same visual 
clues W'hich are used during nonnal ap- 
proaches in good sisibilitv. fn essence, so 
long as a pilot can recognise a right angle 


when he sees one (which is something .ill 
of us— not oiiK pilot.s— arc trained to do 
from earliest inJanev. when wc first learn to 
walk), he cannot go wrong on this system, 
rhe visual indications provided to the pilot 
are both simple and nnainbiguous. and 
therefore h.M 'K. Can Mr, Pearson seriously- 
suggest that ss'C should throw- aw-ay these 
advantages and somehow obtain e-xpeusivc 
training on an "iiniiatnral sv-stenv” and then 
someliovv also obtain the constant practice 
needed to keep up the standard? iThe cross, 
pointer needles nf the II.S gives an csainple 
of "unnalurar indications, on which the 
pilot not only needs considerable initial 
training but also constant practice to main- 
tain his skill.) 

"I-llfcct of Cut-off." In his paragiaphs 
iiiidet this suh-luadmg. I confess I am un- 
able to follow Mr. Pearson's reasoning. 1 
am not sure that he is not mixing up what 
pilots call slant v-isual range with what tlicv 
call ' miniiiuiin visual segment”. The first. 
I think, h called by Mr. Pearson just "vis- 
ibilitv”; but to pilots it is the line of sight 
from the cockpit to the furthest approacli 
light visible. TTie second. 1 think, is referred 
[o by- Mr. Pearson as ”51111 feet of ban 
visible” and refers to the sclent of the 
approach light ssstem "s-anied ' bv the pilot 
as he descends the glidepath. The length 
of this segment is delvned at its forward 
limit bv the slant visual range and at its aft 
limit bv the angle of the cockpit cut-r>ft. 

Slant visual taiigcs arc cxtiemelv hard to 
measure under operational conditions (espe- 
ciallv under those of shallow- radiation fog), 
and bcean.se of tins a lot of luiscoiiccptiom 
liavc arisen, both as to tlic magnitude of the 
slant visual range and as to the cRect of 
cockpit cut-off. Lauding minima presently 
ill use in Kmope at many airpnrlv are slatecl 
in terms of Runvs-ay Visual Ranee loot tn 
be confused svitb btetcorological VisibiTilv). 
and for iiranv operators are of the order of 
500 vards. Landing in a fog nf this densitv 
over modem approacli light ssstcius of the 
centrchiie and bar ty-pc. the pilot luix a slant 
visual range when over the lights of soiiie 
5.000 to -1,000 feet. Under these condih'oiis, 
with a cockpit ciit-ofi of some 12 degrees, (a 
figure attained by almost every- commercial 
niTliiier todav when in the approach cou- 
ffguration). the pilot will carry a v-isual 
.vegment of from 500 to 1,000 feet of ap- 
proach lights once he gels visual reference. 

fiicTc-asiug the cockpit-cut-off to inore 
than 12 degrees has remarkably little effect 
on length of the siviial segment carried, as 
will be apparent to students of geometry-. 

"Garden-Paitv .-\pproaches.” In his final 
paragraphs. I fed that Mr. Pearson is being 
rather unfair to my \mcricaii pilot col- 
leagues. .Surds- he is aware that U. S. legis- 
lation still insists on tying together critical 


ion of Un renils-ra on the jaaura 
rnUeil ill the mltsosine's eililariiit col- 

Ariatioti Wreh. 330 IT. 42 -Sr., ,\eic 
Vnrfe 36. iV, Y, Tty to keep letters 
tiniler 500 uorils aiitl give it genuine 

iiiioiiyiiious letters, but nniiies of 
leriiers Kill he leithhelil on reiiuest. 
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new Boeing jet tanker 
to stretch America’s Air Arm 
with mid-air refueling 



Almost daily, continuous flights halfway around the 
World are being made because huge KC-97 tankers meet 
bombers for refueling in mid-air. Tinkers like the Boeing 
KC-135 will bring "targets” on faraway Continents 
within striking distance. The new Boeing KC-135 will 
haul eictra large cargoes because added strength with 
less weight is possible with metal honeycomb 
construction- Kawneer is helping build more planes 
like the KC-135 faster because of excellent metal 
bonding facilities to produce any kind of honeycomb 
assembly. Our experience in metal bonding honeycomb 
will be heipful to you in designing new applications of 
this material. This is another example of how 
you can benefit by Kawneer's integrated 
engineering and manufacturing service. 

KavAuvser will produce the allerone for the KC-135 


I 
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SEAMLESS METAL BELLOWS 
AS SMALL AS 'A' DIAMETER 









Two 


»w Masters o1 the Blue 


—Both Powered by Allison's 10,000-Lb. -Thrus, J71 Turbo-Jet Engine 


W INNIKO its wings in the Navy is the Allison J7I 
Turbo-Jet engine which powers these two great new 
additions to our nation’s air fleet. 

The J7I has been accumulating test hours for several 
years, and now can be identified as an engine in Ihe 10,000- 
pound-thrust class, following successful completion of the 
most exacting test schedule ever required of an aircraft 
engine. 

A single compressor engine of simple design and construc- 
tion, the J7 1 incorporates the same qualities of ruggedness 
and dependability demonstrated in Allison Turbo-Jet 
engines which have flown more than six million hours. 
One of its outstanding features is ease of maintenance and 
repair— the same characteristics which mark its predeces- 
sors, the J33 andJ35. 

The ability to design and build gas-turbine aircraft engines 
in volume, at economical cost, explains why Allison Turbo- 
Jets and Turbo-Props today power more different types of 
U. S. military planes, missiles and helicopters than gas- 
turbine engines of any other make. 



LUSON TURBO-JET 

AND TURBO-PROP ENGINES 


ALLISON DIVISION OF GENERAL MOTI 






not only thinks— she 
even dreams!" These are the 
words which express the full 
implication of NIKE, the new 
guided missile that has a 
vital part in defense planning- 
NIKE seeks, locates, and destroys 
an airplane-.-anothet missile, 
anything that flies. The de.idly 
reliability of her guidance system 
depends in part on 5TNCHROS 
which translate electrical 
impulses into positioning data. 


NIKE 


Based on their experience, research 
facilities, and performance in 
volume prtxliiction, the Precision 
Components Dix ision of 
Norden-Ketay was chosen by 
Western Electric Company, 
prime contractor, to develop 
and produce special SYNCHROS 
for NIKE. Norden-Ketay also 

leaders in automatic control 
Loot to Norden-Ketay for 
SYNCHROS • SERVO MOTORS • 
DIGITAL CONVERTERS • RATE 
GENERATORS • RESOLVERS • 
MAGNETIC AMPLiriERS • GEAR 
TRAINS • POTENTIOMETERS • 
NAVIGATIONAL SYSTEMS • 

FIRE CONTROL SYSTEMS • SERVO 
MECHANISMS • AIRBORNE 
INSTRUMENTS • BOMB DIRECTOR 
SYSTEMS • AIR DAT A INSTRUMENTS • 
COMMUNICATION EQUIPMENT • 
COMPUTERS • PRESSURE GAUGES • 


“Winged Victory’’ is the familiar Dome of this 
Gr^ statue of NIKE, goddess of victory, found 
at Sainotfaraee. (circa 300 B-C). Her name (pro- 
nounced 'Ny-I^') was selected by Army Ord- 
BODce as most appropriate for the groand-to-air 
missile develops for them by Bell Telephone 
Laboratories, Norden-Ketay is proud to have 
been chosen as an integral part of the team 
which produced NIKE, 


Norden-J<etay Corporation 


SUBSIDIARIES: SacUar Seinei Atd Eagimnrimt 
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AVIONICS 



COMPONENTS ARE MASS-LOADED into iiiaga/Jnet bv preparation machine (left) tliat siinultaneousU trims and forms their Inis. Maga- 
zines are then manually loaded into one of -tO stations located atounci the {iciiplicry of the component plueemml machine (right). 


GE Meets Competition with Automation 


By 


Philip J. Klaas 


Utica, N. Y.-Gcnct.il Electric has 
taken the wraps off new mechanized 
assembly niiidiiiics tluit will make its 
recently formed Light Military Elec- 
tronics Equipment Dix ision here one 
of the most complctclx ''automated" 
i-.i'ionics producers in tlic country. 

The new inachines arc designed 
specifically for .small production runs 
so characteristic of the ax’ionics indus- 
try. LMEED 5i>ccializcs in airborne 


LMEED's new ' component 




incut macliiiic, in its present form, is 
inamially OjKiratcd by means of a panto- 
graph and template, similar to n \Vcide- 
niiinii punch press, lloucxcr. LMEED 
expects to liaxc the macliiiic operating 
automatically soon with seno controls 
tliat sxill guide the process through 
punclied tape instnictimis. 

In addition, the Signal Corps-spon- 
sored ihiitomatic Component Assembly 
System (ACAS). developed by GE 
(.AW May 2, p. 42), is slated for scrx'icc 
evaluation here. Automatic inspection 
and functional test of end products, 
is already in use at Utica. LMEED 
expects to have new tape-programmed 


punch presses also in operation bv veat- 
cud. 


Answer To Competition 

LMI'IED officials bclicxe tliat mech- 
anization of key mamifacturing proc- 
esses, common to a xvidc variety of 
ax'ionic equipment, is fully justified 
both front the standpoint of economics 
and improved product quality. litis is 
despite the sniaU production tuns nor- 
mally found in the avionics and military 
electronics industry. 

■lltc ucxv Slfl-nnllion, 440,000-sq.-ft. 
LMEED facility, and its mechanization 
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progtaiii. ate tlic company's answer to 
the increased competition for military 
pioduction contracts which GK and 
otliei old-line firms arc encountering 
in the present buyers’ market. With 
large dcselopment engineering staffs 
anS facilities, firms like GE sometimes 
have trouble competing with the low- 
overhead. "loft-type" operators with 
small engineering staffs and minimum 
investment in facilities. 

By- going to mechanisation. l.MF.F.D 
c.'sjsccts to cut inaniifacturiiif costs 
considerably and simultancrmsly to offer 
the military an improved cjuality prod- 
uct, an important byproduct of nieeh- 

Automation By Evolution 

LMERD's prognmi is a step-by-step 
c\-oliitionary pcoicct ratber than a 
rcsolutionary one .aimed at oscr-niglit 

Konig. general manager, told .\vt.siiON 
\\'iF.K. ,\ufomatic inspccticm of as- 
scinhlcd printed-uirc hoards and func- 
tional testing of completed equipments 
h.nvc been in use for many nrontbs- 

Prior to liumchiiig its meclianizcd 
assembly program, LMFED made an 
economic analysis of sever.il different 
3|)pr(iaclics to the problem as it was 
related to its own avionic and military 
electronic production needs. LNfEIsD's 
sunev indicated that: 

• Batcli size of printed board sub-as- 
semblies produced at Utica as-craged 25 
to -in units per run. 

• Number of components per board 
averaged around 45. 

• Nearly SOCf- of tire components had 
axial leads making them readily adapt- 
able to mechanized assembly, i.c.. car- 
bon rosi.stors, tubular and mica capac- 
itors. Of the remaining 20%, half 
were vacuum tubes. 


.•\,s a result of this study. LMEED re- 
jected the "hi-liiie" type of mechan- 
ized assembly system, typified bv Gen- 
eral Mills Autofab and United Shoe 
Machinery systems. (AW March 21. p. 
60; May 2. p- 44). These employ a kit- 
Icry of machines, each of which installs 
a single component in a printed board. 
LMKF.D’s studies indicated that be- 
cause of change-iwer time, the "in-line" 
system was better suited to liigli pro- 
duction items where lot sizes exceeded 
100 units. 

The CE-de\clopcd .AC.-\S is designed 
for small production runs. Uoweser, 
I, MEED engineers, on the basis of 
experience gained in the AC.-\S pro- 
gram. and by adopting a system of 
modular dimensions for component lo- 
cations. bclicsed tlicv could design a 
less costly machine fiir LMKED's own 
immediate needs, 

"Unitized" Auto-Assembly 

GF.’s nc«' "unitized" mechanized as- 
seinhh lint is a sort of bvbrid the "in- 
line" and ACAS approaelics. The sys- 

• Coui]>oncnt preparation machine, 
which bends component leads, trims 
them to desired length, and loads them 
into magazines in one operation (see 
photo, p. 61). Each magazine holds 
28 to 68 identical components, de- 
pending upon component size. Com- 
ponents arc manually loaded into a 
fi.xture which is fed raamially to the 
prcp:iration machine. 

• Component placement macliinc, con- 
sisting of a large horizontal drum uitli 
40 component magazine loading sta- 
tions located around its pcriplicry (sec 
photo, above, left). Each st.ition is 
loaded manually witli one to three maga- 
zines filled uitli components, as shown 
on p. 61. 


.A printed-circuit board is inserted 
in the machine in a pantograph ar- 
niugenicnt which c-.m be positioned in 
an "X" and "Y" direction (like a 
Wtidcinunn press) by manually posi- 
tioning a master template relative to a 
stvlus (see photo, p. 61). When the 
operator indexes the stylus to the fir.st 
hole iit the master tciiiplatc, the board 
is positioned under the placement head 
to receive its first component. 

When the operator pushes a button 
on the handle which positions the 
stvlus. the placement head extracts a 
component from the magazine in the 
first st.ition, thrusts its leads into ap- 
jiropriate holes in the board and 
clinches the Ic.ids. 

Tire operator repositions the stylus 
to the next hole in the template 
(mos'ing the printed board to a new 
position), and simulhineously actuates 
,1 fool treadle which causes the hori- 
zontal drum to index around one sta- 
tion. The complete cvclc is then rc- 
|)eatcd- With the )stescnt 40-.statinn 
drum, up to 40 different components 
can be installed on one board- Printed 
boards arc manually inserted in the 
machine, but this step eventually may 
he nicehaiiizcd. 

Siniilaritv of "work motions” be- 
tween the component placement ma- 
chine and the punch press was planned 
that WHS-. Iliis enables GE to employ 
the same basic ])unclicd-tapc sers'O sys- 
tem to fully automate the pantograph 
mmement in botli tlic component 
|)lacemcnt macliinc and the pnncli 
presses nsed to poke the required holes 
in the printed boards. Tlic punched 
tape control svslcm, currently under 
eki-clopment, is expected to be f.ir 
speedier tlian the c.irlier one dciclopcd 
for experimental .application to a 
\5’cidcm.iiin press (photo ahmc, right). 
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Meet Robert Ashe, 

John Lawton and H. L. Newby 

Westinghouse AGT supervising field service 
engineers. Ashe has the Eastern area out of 
Norfolk, Lawton the Central urea out of St. 
Louis and Newby the Western area our of 
Los Angeles. These rnen and the field service 
engineers working with them arc important 
reasons why: 



Field service engineering... 
boosts jet engine life and reliability 


Shown here is a service school conducted at the 
Westinghouse Aviation Gas Turbine Plant in Kansas 
City. Its purpose is to train military personnel in the 
senicing of Westinghouse engines. This activity is 
typical of Westinghouse service engineering. j-sioit-A 

For more information on how field 
service engineering contributes to 
aircraft performance . . . turn the page 

you CAN 6E SUR£...if irsA^stinghouse 







TOMORROW'S AIRCRAFT; One, 4% doiVL, 


Field service engineering 
...boosts jet engine life 
and reliability 



Engineering follow-through is a specinlized part of Westinghouso 
service designed to help you get the best possible performance out 
of jet engines, J34 engines have had the allowable time between 
overhauls increased to 1080 hours and some engines have actually 
run 1000 hours. Further, these engines have been certified by the 
CAA for commercial operation. 

At the core of Westinghouse engineering follow-through are the 
field service engineers. These men are in constant contact with engine 
users everywhere and feed back data concerning the product to 
design engineers. They concern themselves, for example, with such 
problems as engine icing. They consult with pilots and tell them how 
to get the most out of an engine. Operating personnel benefit from 
consulting with these men regarding practical engine analysis to 
improve engine performance. 

This new concept of field service engineering is an extra 
service from Westinghouse that is designed to get the most out of 
Westinghouse engines and to help you bring tomorrow’s aircraft . . . 
One Step Closer. j-sio>«-b 


Westinghouse field service engineers help operating personnel conduct 
engine check-out prior to initial flight of Lockheed's P2V-7 Neptune. 
Podded auxiliaiy turbojets permit increased speeds and heavier loads. 


THE WESTINGHOUSE AVIATION FAMILT 

Jet Propulsion • Airborne Systems Components • Airborne Electronics 
Wind Tunnels • Airport lighting • Ground Electronics 
Aircraft Eiectrlcol Systems and Motors 


you CAN 6E SURE.. .IP itS 

\^stinghouse 





ANTI-AIRCRAFT “NIKE' 


UTILIZES LOUD 


POWER UNIT 


LOUD MACHINE WORKS. INC. 

STREET, DEPT. 10. POMONA, CALIFORNIA 


But before this awesome spectacle occurs, many 
play a tlepenclable role. One of these products is the 
unit which furnishes power to raise the 
loading position. 

power unit uses 208 volts, 400 cycle, three 
operate 3,000 psi hydraulic system- The operating 
from 24 volt DC power. 

now produced these hydraulic power units in impressive 
for the "Nike" program, to exacting military slandards- 
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as part of GE’s ACAS ))rogtam {AW 
Sept. 8, 1954, p. 42). 

Outpur Rates 

Present indications arc that the 
liunian-opcratot (scnii-jutoniatic) ver- 
sion of the coinponcnt placement ma- 
chine will be able to install 30 compo- 
nents per minute, a rate whicli LMEKD 
engineers hope to double wlicn lire 
punched-tape control is added. I'liis 
compares with a manual component 
placement rate of; 

• 4 jwr minute achieted in Ivpic-ai ]jrc- 
vious l.MKED production. 

• 10-12 per niimitc acliicrcd in the 
tadio-TV industry. 

• IG pet minute, normally considered 
the maxiinuni possible human placc- 

LMEED’S "miitixcd’’ machine om- 
iiot match the output of an '‘in-line " 
system like Aiitofab, with perhaps 33 
placement heads. Ilowt^er, change- 
over time for the GE machine is ex- 
pected to run only onc-third that for 
Aiifof.ib, Statt, manager of maimfactur- 
ing engineering at Utica, told .\viaiion 

For this reason, Statt figures that the 
GE system can turn out ,i greater num- 
l)cr of printed boards than an "in-line’’ 
svstem where a\cragc lot sixe is around 
40 or less, as it is at LMEED. Where 
lot size exceeds 100 units per run, the 
"in-line" system has a decided edge, as 
shown in the chart, below. In tenns of 
initial investment, Statt believes tliat 
GE ean build three of its own compo- 
nent placement machines for the price 
of one 53-liead in-line system. (Tlic 
CE miichinc dcselopmcnt has been 
financed entirely with compam funds). 
GE’s machine imposes additional de- 
sign disciplines on I. MEED engineers 
by requiring that sub-asscniblics be laid 


LOT SIZE AND ANNUAL 
REQUIREMENTS DETERMINE 
WHICH TYPE MACHINE 


INLINE UNITIZED AC4S 


15 

20.000 

45.000 

78.600 

25 

41.000 

57.000 

60.000 

100 

/5b.OOO 

76.000 

31.600 

OO 

2.000.000 

00.000 

^.300 


THREE DIFFERENT TYPES of mcciiaiiiMd 
assciiiblj jjstcnis arc conipaced. Production 
capabilities reflect diffcrcuces in scl-iip and 



FOR MECHANIZED COMPONENT place- 
ment machine, Icids must be located in 
standardi/ed gtid increments (right), in con- 
hast with random locations possible with 
conventional manual placement (left), 
out so that component leads are lo- 
cated to standardized dimensions, ac- 
cording to M. R. Johnson, manager of 
engineering. LMEED uses a standard 
increment of 0,1 inch for its component 
location grid system, with increments 
of 0.8 and 1.2 in. for spacing between 
coinponcnt leads. A comparison of tsso 
functioiialh' identical sub-assemblies, 
one using the new incremental grid 
lavout. arc shown in photo above. 
Automatic Test Cuts Costs 

LMEED already lias started to reap 
significant benefits, including major cost 
reduction, from its automatic inspection 
and functional testing. Expense of 
testing an equipment by prciiotisly used 
manual means often exceeded its orig- 
inal fabrication cost. Statt says. 

General-purpose automatic testers 
also largely eliminate the previous re- 
quirement for building special testers 
tor each new equipment. Such devices 
somctiines cost more than all other 
manufacturing tooling required, and 
ill one LMEED job tlicv totaled S60.- 
(100. 

About a v'car ago. LMEED put into 
use a new automatic tester, called 
Superte.stLT, developed bv Color Tele- 
vision, Inc. (AW Ecb. 1, 1954, p. 30). 
for inspection-testing of the more than 
100 different types of printed-board 
assemblies which LMEED turns out. 
'llic dip-soldered board is ])1aced in a 
special fixture vvliicli nuikes electrical 
eoiitact at key |)oints, then the CTI 
tester automatically runs through a 
.sequence of tests (sec photo, p. 71). 
I'licse may iiiehidc checks for con- 
tinuity, leakage, voltage, impedance, 
resistance, gain, or phase relationship. 

Wlicii the C TI Snpertester finds a 
fault or coin|)onent outside predeter- 
mined limits, it automatically prints out 
a code number on a strip of pa|K;r which 
indicates vvliich cimiponent or circuit 
is faulty, sounds a svaniing buzzer, and 
then |)TOcccds with testing, llic unit 
ean pcrfomi up to several tests per 
second, depending upon the type in- 
volved. lire largest sob-assembly which 


AERODYNAMICISTS 


r New subsonic end supersonic projects 
dynamicists ot Norliirop Aircrott, Inc.. 


it If your noining Ofid experience quolify 
you lor one of these challenging ossign- 
ments, please telephone or wire collect: 


Mr. Sobcft Ehinger 
Industrial Relations 
Hawthorne, Californio 


yb Expense-free Los Angeles interviews 
will be arranged for qualified opplicants. 


NORTHROP AIRCRAFT 

INCORPORATED 
HAWTHORNE. CALIFORNIA 


Twist Wire 


3 Times Fsstes 



WIRE TWISTERS 


Split second whirling action 
safety wires 3 engines in time 
required for one by any other 
method. Saves as much as $140 
per engine assembled. 
3-Tools-in-l; Pliers . . . Cutters 
. . . Twisters. Side cutting. 
Permanent bronze bearing, 
Jaws lock on wire, can’t slip off. 


Used throughout the world for 
all aircraft assembly and main- 
tenance. 

0"Siendernose, wt. 12 oz. $19.50 
12" Standard, wt. 15 oz. $20.50 


Unconditional Guarantee/ 
Write for details, RALPH C. 
ROBINSON CO., Box 494B, 
North Sacramento 15, Calif. 
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CLIFTON SIZE 10 SYNCHROS 



HIGH ACCURACy 


Srtot 

typicMl nonfA'rt^ 

pfduett«n «/ I 

1 1 *n »m it t» rt. 


• Afttift Ctrtr S|it>4 7’ 

• Hu. trttr IrM CZ 

• 8IUII«NT6t» MjilniB 
(ii<r Sgtt<8 72' 



$«e Uf Al W«icoflf 
Booth Mo, IB20 
Son Froncitco 
Auf, 24. 2i, 26 


lOOX TO CPPC FOB 



iMMeoiATeir available 

fot full engineering informotion on rrons> 
milters, receivers, resolvers, differentials 
ond control tronsformers, ond complete 
lines of $< 2 e 11 and 15 synchros olso 
immediately ovalloble, write or telephone 
T, W- Shoop, Soles Mgr. (Telephone Philo.) 
MAdlson 4-2101- 

West Coast Rep.Wm. J. Enright, 988 W. 
Kensington Rd.,los Angeles. MUlual 4573. 



3YNCHBO PROOHESS 


CLIFTON PRECISION PRODUCTS CO. INC. 

CLIFTON HEIGHTS PENNSYLVANIA 



FERRIS-WHEEL of convnot. uith a 
different h*pe cumponent in each tra)'. 
speeds component plncciiicnt in boards. 


LMICl'iD turns out requires ottiv ~2 
seconds for complete clicek-out, Stiitt 

'ITic printed test record instantls pin- 
points sourees of trouble in rejects, tuid 
for units whicli |).iss. tire record is iic* 
cepted by Gcnerniirciit inspectors. 

Using it single CTl tester, rrliicli 
cost nboiit bis, 000 «ith nil ncccssories 
required to liandlc a \arictr of different 
boards. LMKKD is nble to inspection- 
test all tlic bairds tiinrcd out in tlic 
entire Utica plant. T'liis requires only 
one part-time operator, «itli no special 
technical skills. Tire sainc testing op- 
eration presitiusly required five tccli- 
nicaily trained operators and 14 non- 
tcclinic.ll ])crsoiine1. 

By cm|)l(iying a second shift on tlic 
Cn tester. Statt figures tliat a single 
unit could handle the full output of 
l.Ml'lMD's f-acilitv. which h.is .i ci- 
pacify of b75-100 million per year. 

TTrc CTI tester has ]rro\'en so reli- 
able, Statt reports, that out of a typical 
batch of TOO hoards tested, only a 
couple got by the CTI unit which 
later were rejected in operational tests 
of the orcrall equipment. Tlicsc fail- 
ures n erc due to a potcntinnictcr whose 
uiper made intermittent contact only 
at certain |>nints In its trarcl. 

Greater Versatility Coming 

Versatile as the present CTI Super- 
tester is, LMKUD’s engineers lias’c 
ideas for improving it. .\t present, 
when a different batch of printed cir- 
cuit ho.irds is to be tested, it is neces- 
sary to |)lug another "program adaptor" 
he.id into the CTI tester, as «cll as 
anoflier fixture for eonuccting to kei' 
points on the nesv jirinted hoards. .\1- 
thougli tliis change in set-up requires 
only a few seconds, it has the disad- 
rantage of requiring a large mimher of 
different hearls and fixtures. LMEKD 
engineers expect to come up witli a 



Silicone News 

FOR DESIGN ENGINEERS 


SUNBEAM "FRYPAN”: CASE HISTORY OF AN ADVANCED 
DESIGN MADE PRACTICAL BY DOW CORNING SILICONES 


[iigenious design and resourceful use of 
malerials is reliccicd in the Sunbeam Auio- 
malic Frypan, an aiiracrive and original 
new household appliance, which combines 
the appeal of a buili-in source of conirolled 
hear wlih ihe convenience of easy, thorough 
washabilily, 

These ideal features were made practical 
through use of Dow Corning silicones. The 
completely enclosed lead and thermocouple 
wiring, for instance, is insulated with 
Silastic, the Dow Corning silicone rubber. 
Silicone-glass sleeving is also slipped over 
Ihe wires to assure maximum dcpcndabil- 



Silastic Insulates, Protects 
Flexible Woven Heater Pad 


Proof of Ihe effectiveness of Silastic* encap- 
sulation is fotind in the performance of this 
1 15-voli flexible heater woven and insulated 
by the Haddam Manufacturing Co.. Had- 
dam. Connecticut, for a classified aircraft 
u.se. The combined thermal stability and 
conductivity of Silastic is so great that Ihe 
heater will operate indefinitely at tempera- 
tures high enough to boil the waier in 
which it is loialiy submerged. Nc.<3 


ity at operating temperatures in the range 
of 450 F. And the terminal block to which 
they are connected is a heat resistant sili- 
cone-glass laminate. 

Although the Frypan may be almost loialiy 
immersed in water, the electrical connec- 
tions at the base remain dry and easily 
accessible inside a terminal box sealed with 
molded Silastic. Extensive research and 
testing, including several thousand actual 
immersions, have proved that this gasket 
maintains a watertight seal even after pro- 
longed exposure to temperatures in the 
range of 450 F. No. 42 


Silicone Fluid Improves 
Dashpot Timing Device 

The nitrogen impact fishing jar developed 
by Houston Oii Field Materials, Inc., pre- 
sents a new approach to the problem of 
loosening tools Jammed in the depths of ' 
oil wells. On impact, old style jars shake 
and strain derricks and pipe strings. The 
new Homco unit eliminates wear and tear 
on equipment by concentrating all its 208 
ton kick inside the jar attached to the 
jammed tool. 

Another valuable feature of the new Homco 
jar is regulated impact lime. By means of a 
unique dashpot liming device containing 
Dow Corning 200 Fluid, the hammer blow 
can be delayed while the jar is moved into 
a new postilion. By varying the quantity 
and viscosity of the -silicone fluid, the im- 
pact lime may be varied from a few seconds 

Dow Corning 200 Fluid was selected as the 
dashpot oil after tests proved it to be the 
most licai-siable fluid available. Organic 
oils thin out rapidly when subjected to well 
temperatures and to the heat generated by 
successive impact blows. But Dow Corning 
200 Fluid with its relatively flat viscosily- 
lemperaliire slope, thins only slightly even 
after 10 to 15 hours' continuous operation. ' 
This change is so slight that it is more than 
compensated for by expansion of the metal 
pans and fittings. No. 44 
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When Bell Aircraft Corporation developed 
its new HSL-1 helicopter for Navy anti-sub- 
marine detection and rescue work, it selected 
Western Gear to design and manufacture the 
airborne hoist aboard the unique twin rotor 
aircraft. This Western Gear hoist lifts 800 lbs. 
at 50' per minute- The hoist shown in inset 
above, weighing 28 lbs. and similar in design 
to that selected by Bell, can lift 400 lbs. at 
100' per minute, spooling more than 100' of 
3/16" cable. By modifying the gear train it 
can lift up to 1600 lbs. at 25' per minute. A 
level wind assures accurate spooling and the 
motor is equipped with radio noise filter to 
comply with AN specifieations. 



Western Gear’s more than 40 years of ex- 
perience supplying important components for 
aircraft of practically every description was a 
major factor in its selection by Bell to design 
and manufacture this vital hoist for airborne 
use. Knowledge obtained since 1888 enables 
Western Gear to provide a speedy, economi- 
cal solution to any problem involving the 
mechanical transmission of motion or torque. 
Why not avail yourself of this experience to 
solve your problem? Western Gear engineers 
will be glad to offer their help and recommen- 
dations from your blueprints or specifications. 
Address General Offices, Western Gear. P.O. 
Box 182, Lynwood, California. 


"The difference is reliability" « Since 188S 


Western Gear ^ 


^illglc• pmgram hc.ul and fisturc uliicli. 
by mciiiis of punched tape, will be in- 
stantly changc.ibic to acconimodiitc a 
\aricty of printed board types. 

LiNIEED carries its automatic test 
jiliilosopliy one significant step beyond 
that of testing merely tlic individual 
'ub-asscinblics which make up a more 
complex equipment. GE has dcs'cloped 
a unit which makes operational checks 
on completed ce|uipmcnt automatic- 
ally, taking its operating instruction.s 
from punched tape. 

'lire tape sets up various conditions 
of input, output, or load, then measures 
jrertinent voltages, currents, etc., and 
prints out its findings. These too arc 
accepted h\ Government in.spcctors. 
'Ihc LMKED o|)ctational tester (sec 
photo. I). 72) has heen in use for 
more than a year. Statt saws. 

W'hcn used on one modcratclv coni- 
plc.x LMEl'iD equipment, the opera- 
tional checker tuns through 57 con- 
tinuity checks, nine network checks, 
and 20 circuit parameter checks in less 
than 15 mimitcs. including .sever, il 
minutes of time delav required for cit- 
eiiit value stabilization. Ihc same 
prnccdurc used to take SO minutes with 
conventional manual techniques, .\ddcd 
adv-antage is that the printed results 
of all test incasurements sirccd trouble- 
shooting when a faulty equipment is 
encountered. 




AVIATION 




ifacturcd in mucli smaller 



Division's military aetisitics into two 

• LMEED, at Utica, tltwclops and 
makes small equipment, nianv o( them 

• IIMEED (Heavy Military Electtonic 
Equipment Division). Sytaeusc. dcvcl- 
0|)v and niamifactiircs large ground. 


ship, or mobile equipment, sueli as ait 
defense radar. 

One object of the split along these 
lines was to divorce tJie mute hiehiv 
competitive small equipments, nhicli 
lend themselves to production-line tech- 
niques, from the inamifacturc of the 
larger equipments, which ate most gen- 


In some programs, such as a current 
one for a data link system, the nvo 
divisions take on the job jointly, with 
LMEED doing the aitbome equipment 
and HMEED the ground-based. Some- 
times other groups in the Electronics 
Division get into the act. including 
such facilities as the .^dsance Electron- 
ics Lab at Ithaca, N. 'V-, and the new 
Microuase Lab at Palo Alto, Calif. 

LMEED itself employs 250-275 grad- 
uate engineers. Tlicsc arc rougidy di- 
vided equally among four engineering 
sections; radar and countermeasures, 
special systems and devices, sc;irch radar 
and nas'igation and advanced engineer- 
ing. 

Approximately 60% of LMEED's 
output goes to the USAF, 55% to the 
Navy (BuAcr), and the remainder to 
miscellaneous customers. Most of this 
output is destined for aircraft or mis- 
siles. 

Cast free from other groups in GE's 
Electronics Division, witli their some- 
what dir’crgent interests in large land- 
based equipment and radio-TV sets, 
LMEED has been given the frccdqra. 
and it shows the willingness, to try new 
approaches aimed at enabling a large 
firm to compete favorahlv with snv.iTl, 
low-overhead rivals. 
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NEW AVIONIC 
PRODUCTS 


MALLORY* SHARON reports on 


Components & Devices 

• Siib-iiiiin.!lurt rcl-jy. nicMMiriii| onh 
0.656 in. Oia. x li in. long, and wcigh- 
ing iinly 1 oz.. comes in OPOl mricld. 
svitli coiit.icts ruled 5 amp., rcsistist 
loiid at 2S V. d.c. or 115 v. a.c. Unit. 



v'liitli 0|3ctiitcs oscr ambient tempera- 
ture of —65 to 125C, rcportedls meets 
test requircineiits of MIL-R-6106A. 
and has minimum life of lOO.OUO op- 
erations at rated load. Eleetto-Me- 
cbanieal Specialties. Inc.. 6bl9 Mcl- 
losc Ave.. 1-05 .Angeles J8, Calif. 


• Sub-ininiature iiiotor-|enetator. I'ype 
.\1G-5015, me-asuring 1 in. dia. x 2.625 
in. long, and wcigbiiig 6.2 oz., puts 
emt 1.25 solts/100 rpm. into a 100,. 
(100-nhin laid. Speed is continuously 
variable from 200 to S.700 rpm., vvith 
it reportedly linear over 


this 


llan 


c distori 


115 V., -too eps.. 
2-pliase unit. Magnetic detent stops 
nutpnt shaft in any one of four pnsitiom 
within 5-deg. acciir.icv. John Ostei 
Manuf. Co., Avionic ijiv., 1 Main St.. 
Racine, Wis. 





NEW MST ALLOY 

"stays put" at high temperatures 


• Lovv-torqoe selector swittli with Imv 
contact rcsisbnice is designed for op. 
eration at tcm|>cratmes in excess of 


than 1 in. dia. x 2J in. long. Device can 
l)C used as a eliopper up to sixied of 
1.500 rpm. Electro Tee Corp.. South 
Hackensack, N, J, 

» TiansistoMiiagnctic amplifier, for 60- 
eycic K‘tvo system use, is rated at 10 
watts output. Two power transistors 
arc gated by a magnetic amplifier, giv- 
ing fast rcs^nse. Unit bus a transistor 
pre-amplifier rmd stabilizing network. 
•Amplifier can be operated up to 85C. 
weighs under 20 oz„ measures IJ in. 


• The problem of elevated temperature embrittlement 
present with many titanium alloys has been overcome 
with this newest development- MST 6A1-4V (6% alumi- 
num, 4% vanadium, balance titanium) can be used at 
temperatures up to 750°F with minimum creep or change 
of properties. It has excellertt strength and stability at 
high temperatures, is relatively insensitive to notches, 
and can be hot worked over a wide range. It can be read- 
ily machined, welded, or heat treated. 

Like all Mallory-Sharon alloys, MST 6AJ-4V is vacuum 
double melted, assuring homogeneity and consistent qual- 
ity. Specify it for consistent, predictable, high tempera- 
ture performance. A bulletin listing complete data is yours 
for the asking. Write Mallory-Sharon Titanium Corpora- 
tion, Dept. B-8, Niles, Ohio. 


MALLORY 
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READ WHAT HAPPENED WHEN 
WE PUT OURSELVES IN THE 
' ENVIRONMENTAL TEST CHAMBER' 


Both ihf Electronics and the Air Arm Divisions of the Wesi- 
in^house Electric Corporation are expanding. We need experi' 
enced electronic engineers for advanced design and development 
work ... so we put ourselves in the "environmental test 
diamber" to see just what we have to offer the people we need. 

We found that we have a professional atmosphere that is 
ideal for the engineer. We offer advanced study at company 
expense and merit promotions that assure a good future. 

Our income and benefft advantages scored high on this test, 
too. Finally, there were many "cxtr.is," like the Wesringhoust 
Patent Award Program, that make investigation of the current 
openings worthwhile for all electronic engineers. 


Openings exist in the fields of — 


COMMUNICATIONS 


COMPUTERS 


SOMBER DEFENSE 
MISSILE GUIDANCE 
FIELD ENGINEERING 
TECHNICAL WRITING 


Send resume eutlining edueotien end experience to: 


Technical Director 
Dipt. 201 

Westlnqhouse Elneirle Corporoiion 
2519 Wilhens Avenue 

IllUSTRAUD BROCHURE 
WILL BE SENT TO 
ALL APPLICANTS. 



din. X Sh in. long Libtascopc, Inc., 
808 A'’cstctn Ave„ Glendale. Calif. 

• Corrosion-rcsisUmt servn motors, a 
new series of lovv-iiicrtia 2-pliasc, 6-pole, 
400<vt!c tvpcs, can be operated at 
tcmpcT.itiiTcs of — ivC til 165C. at alti- 
tildes up to SO.OOO feet. Units arc 
atiiiliiblc in various speed/tnrqiic com- 
binations and inav be obtained with an 
integral taeli generator if desired- Mo- 
tors meaiiiTC 2 in. dia. x 2.4 in. long. 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Telerboro. N. J. 

• .Solderlcss diode dip. rcporteclK tie- 
signed to hold 90% of all standard di- 
odes, conies iti three stvlc.s; pusli-iii, 
stakc-in, and eyelet rivet- Units art 
made from bcrylliiun copper base. 





plated with gold, silver, or cicctro-tin. 
Metal Products Engineering. Inc., 
4000 Long Bcacli .-kvc., Los Angeles 58, 

Transducers 

• High lcmix.'r.iture pressure and ae- 
cdcriition pick-ups can be operated at 
tcmper.itiirev av high as 2,2001'. Model 
2502, for measuring dvnainie pres- 
sure, reportedlv has flat frequcnc;- re- 
sponse from 2' to 5,000 eps.. and is 
available in several pressure ranges uj) 
to 5.000 psi- Output is 40 mv./psi. in 
the lower nmge. Model 2205 accelct 
oincter covers range from 0 to l.OOOC, 
,md has fiat frequenev response between 
2 and 4,000 eps. Output is at least 
10 niv./G. Provision is made for cool- 
ing transducer dement with fluid or 
air in both units. Endcvco Corp., 180 
Plast California St.. Pasadena I, Calif. 

Laboratory Equipment 

• ■I'lirce-pluse power supply. Model 
500. supplies 500 va. of 300 to 500-cps 
|)ovver into a delta-connected load. Ont- 
])iit voltage am be varied from 103 to 
126. with 1% regulation from no-load 
to foil load. Maximum di.vtortioii is 
qiuiteci at less than 7% under full load. 
Resdel Engineering Corp., 330 So. 
I'air Oaks Avc.. Pasadena. Calif. 

• Oeekabridge. Model 210. a wheat- 
'tone liridgc repackaged and restyled 
to use nv.iimf.ictiircr’s novel concentric 
dials, iirovidcs single-line readout to 
font places for resistances of 0 to 12 
megolims, in seven different resistance 
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OTTERS 

The new“voyageurs”of the Canaduin North 


THE DE HAVILLAND AIRCRAET OE CANADA LIMITED 
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SEWING STEEL TOGETHER 

with 4-million-volt stitches 


Your welding assemblies can also 
be given almost any niacbining 
or Hnishing that you recjuire 
when tliey are conlract-weidecl at 
Cleveland Pneumatic. Our mod- 
ern machine shops include all 
types of turning lathes and ma- 
chines, rroin giants that can turn 
columns 25 inches in diameter 
and 17 feet long to micro-precise 
thread grinders capable of pro- 
ducing any aircraft-quality threads 
on parts up to 13-incli-diamcter. 


Pieces of steel as large as railroatl-car axles are being welded 
with speed and elliciency in the Cleveland Pneiunattc plant. 

The world’s largest and most powerful gcnevai-jniipose 
flash-butt electric-resistance welding inachiiie is joining 
aircraft components now. This machine can butt-weld liigh- 
alloy steel pieces having a total cross-sectional area of as 
much as 67 inches. Witit low-carbon material, this area can 
be as large as 100 stjtiare incites. 

A limited amount of this machine’s extra time is now 
available on a contract basis to produce highest quality 
large-area welds on higli-alloy steels at low unit costs. 

Write for Booklet C-855 wliich describes this machine and 
its capacities, and also tells you how our Contract Welding 
Department can be integrated with your production. 




HEAT-TREATING 

A large and experienced heat- 
treating dejiarimciic can give your 
contract-welded parts the iy[ie of 
heat treatment that is required. 
Giant heat-treating furnaces and 
quench tank.s 18 feet deep can 
handle alloy-steel j>arts up to 15 
feet in ieiigih. 

Cleveland Pneumatic Tool Co. 


WORID'S lAROCST MANUFACTURER OF AIRCRAFT lANDING GEARS 
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ranges. Resistance can be rend to with- 
in 0.001 ohm mi lowest scale. Maxi- 
nimii nic.tsureiiient error is O.lCr imin. 
iifacturcr sa\s. Electro-Mcasurcmcnls. 
Inc.. 4312 S.E, Stark St. Portland 15. 
Ore. 

• Regulated power supply. Model 702.\, 
Ijrosidcs up to 200 ma. at 0 to 600 
volts, cmitimuinsly siiriable. with regu- 
lation of i'f or better and ti|)plc less 
than 10 niv„ |x-.ifc to peak. Variable 
negative output of 0 to IsO volts is 
provided for bias, as well a.s 6.3 v. at 
3 ani|). for filament supply. Shasta 
Dis'.. Beckman Iiistrnmcnts. Inc.. 
P.O, Bnx 2%, Richmond, Calif. 

Engineering Aids 

• MecluiKit, for use b\ semmiechan. 
isms desifucts. contains a saricty of 
gears, shafts, nimn drives, supports, 
caliliratcd dials, and other useful build- 



iiig blocks wliicli enable six:ed)' emi- 
striietion of laborators models. Sleeha- 
Kit eomes in three different sizes. 
Scrx’omechanisms Inc.. 625 Main St., 
Wcstbnrs, L. 1.. N. Y. 


• Pulse traiisfoniier kit. Cat. lUU/1. 
contains fisc different lab-tspe pulse 
tr.insformcrs. with priinarv iiiductanec 
s'alues ranging from 0,5 mil. to 50 mil., 
and turns ratios as high a.s 8:1. Engi- 
netTiii| Hiillctiti 502 gises ilet.iils im 
manufacturer's pulse tiaiisfoniier.s. 
Sprague Electric Co., 327 .Marshall St., 
North Adams, Alass. 

I— '"iTiToW'' 

^ FILTER CENTER 

' 

► Electronics Output I ncrcascs— The 
electronics indiistrs is expectetl to turn 
out S6.2 billion in milit.irv and eon- 
smner prodnofs this tear, comp.itcd to 
85.8 billion last sear, according to a 
mid-scar siirves bs- the Comnicrce Dept. 

► New 'I'cst Facilities— Complete cn- 
siroiinioiital test facilities for chcckiiig 
as ioiiic coinponent-s and dcs iccs to MIL 
specs arc iisailable at .American Elec- 
tronic Laboratories. Inc.. 6-11 ,\rdi Sf.. 
Philadelphia 6. Pa. Four-page brochure 
( iitlining facilities is available. 



1001 ^ 

. . . the development 
of NUCLEAR AIRCRAFT 
at CONVAIR -Fort Worth 

Progress is being made in ihc Applied Nuclear 
Field at CONVAIR — Fort Worth — in nuclear 
analysis, design and experimentation, including the 
fields of shielding, radiation effects and nuclear 
aircraft technology. 



As an integral part of General 
Dynamics Corporation's program of 
pioneering in Nuclear Fields, CON- 
VAIR'S activities afford insiting 
opportunities for engineers and 
physicists to enter ii 
Development at its 
adsantageous stage. 


0 Nuclear 


CONVAIR'S Nuclear Program offers highly rewarding 
career opportunities both by ssay of professional accomplish- 
menr and personal income. A company-sponsored, in.ptani 
program enables candidates to earn graduate degrees in Nuclear 


1 ^ 


For further details write M. L. TAYLOR 
CONVAIR Engineering Personnel Oept. RR 
Fort Worth, Texos 


C O N V A I R 

« OlVISION OF CeKERU DYNAMICS C 0 0 FO RAT 1 0 N 

FORT WORTH, TEXAS 
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EQUIPMENT 



IMRA PYROMETERS: Lvft. a dcniblc'Sidcd ^niumatct attached to coekel cxhaast. At rjE;ht, siiiglc*'dded (n'tomcter on ;itterhiimex. 


Pyrometer Aids Jet Engine Control 


Ilic dcvclupmcnt of :i fom[inct infni- 
ii'cl ])uoincfcr to mc-.iMirc acciitntcl). 
mu] nlniost instaiitanvoiisK. tlie tciiv 
{icntiirc of flames and liot g-.iscs In tlie 
1.(100-7,0001'. range \v;is innonnced rc- 
a.nth be tlic Warner iSr S«ases !U- 
starcli Corp.. in New York. I’lan.s 
already arc uiidcnra; for the construc- 
tion of a ground unit for turbojet test- 

Tlic tcniperatnre cycle of a lu-at en- 
gine defines its tbcrmal efficiency. 
Tberefore. ;in instrument that measures 
temperature aecnratels and e|iiickh 
and ean unit a usable impulse, can be 
used as a ba.sic engine control. 

lire IMR.\ I'srrmieter measures hot 
gas r.rdiatioii :nid transkites tbe'in into 
temperature readings uith a time lag 
meii.snred in milliseconds and acenraes- 
of 1%. 

Knonn as an 1\1R.\ (Infrared Mono- 
cliroinatic Radiation i l’\ rometcr. tire 
instminent has praeticalU no ii])per 
temperature limit except that at wliicli 
the gases di.ssnciate and will be— its 
desigirers hope— compact enoiigli to be 
airborne. W'&SR scientists sav the 
pyrometer sviil handle the job of liasie 
engine control faster and more ac- 
uirately than the thcmioeiniplcs which 
base l)ccn in use since the inception til 
jet engines. 

Reaction time of the thermoeonples 
is slow’, and the temperature reading 
has to be .sent to tlic pitot whn then 
legulatcs Iris engine acentdingh . 
\\'&-SR hopes the IMR.\ Pyrometer, 
dcs’cloped after eight years of research, 
will be capable of controlling a jet en- 
gine dircctiv. bypassing tire pilot cii- 
tirelv. 

liius far. two tspe.s— single-sided and 
double-sided— liiu'c been developed, both 


based on the principle that hut gases 
emit radiation in s|>ex’ifie Isands in the 
invisible, infrared region of the spcc- 
trimi, 'I liis radiation is a characteristic 
of tile lint gas temperature. 

Single-Sided IMRA 

' I he single-sided IMR.V is the type 
\\ A’SR plans to develop into eontml 
dewices for iiot-gas eii|iiies such us 
turbojets. Use id temperature as a 
eoiitrol source becomes all-important 
when dealing svitli engine types or 
aaxilian piisver sistems which liase no 
other control parameters. 

Among these are aftetbiimcTs. ram- 
jets and rockets. 

Here is the tlieorv heliind single- 
sided IMR.\: Radiation of a hot gas 
caries with tliree factors-type of gas. 
ijii.nitits of gas and gas temperature. 

Since all jet engines presimiabh will 
bum a Indniearbon base fuel, the first 
lariable— the tvpe of gas— is known and 
can be eonipensatcd for. 

Nest variable to eliiiiinatc is (|uantit> 
of the gas. It is particiilarh in this 
pliaso of l\IR.\’s deselopnient that 
Wi's'SR scientists did much original 
rese-areli ;iiid were, their compain sais. 
the first to establish the possibility of 
ptedeteriniiiing tlie absorption factor 
of gases ill order to eorreet for the cffcel 
of gas cjiiantity. 

Since the hot gas path in a jet engine 
is fixed and the ahsorptinii f.ietor e-.in 
he prcdeterniined. these factors c.m be 
incorporated in the iiistriimenfs cali- 
bration and eliminated ;is a variable. 
I bus. two of the three sariables has c 
iKcn canceled out and the instrument 
svill indicate mil; tlic third sariable— 
temperature. 

Research le.iding to sols'ing the prob- 


lem of predeternrining the absorption 
factor was complicated by a third 
dimension. '1 he absorption factor used 
m 1MR.\ is eqnisalcnt to the cmissivify 
cortcetioii well known in ecmveiitional 
pyronictrs’. 

The big ptnblan that W&SR scicav 
tists had to lick was that of de-aling 
with emissisit) in depth- the rmmd, 
hot gas stri-am of a jet engine cxhaii.st. 
IMRA Operation 

.V single unit is mounted at or near 
the flame or hot gas stream and the 
onli rec|iiirement is a small apertute 
through which gas r.idiation can reach 
the instminent. 'I'lie unit c.in he 
ninuntexi directly to the outside of .1 
tail pipe or es en a eombustioii clianihcr. 
If. for such reasons as execssisc heat or 
space considerations, the instrument 
iiiiist he remotely mounted, this can he 
dime and radiation directed to it with a 

Insisibtc. Infrared radiation from 
flame or hot gas is collceted in the in- 
siruniciit's receiver unit by a mono- 
fhrainator. a prismatic dci’icc which 
splits gas r.idiation intci its spectra! 
eompoiients. -\ narrow region of this 
spectrimi is selected b; a slit which 
allows onb this small part of the 
sisettriim's radiation to impinge upon 
a radiation-sensing elenient. The cle- 
ment then emits a signal which is 
eleefroniealh amplified and eemverted 
into a temperature reading. 

IMRA Advantages 

R. Tmirin. WiSR’s chief phvsieist. 
cites these several advantages of the 
I\IR.\ Pironicfer; 

• No flow inlcrfcrence. The 1MR.\ 
Pyrometer, Ining outside the gas 
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Boeing engineers have a dote with the future 


Cuideil missiles like this Uoeing Uomare 
IM-99 are increasingly impotiant in 
America 's defense planning. Many kinds 
of engineers — ciectrie.al, mcebanie’al, 
cii'il and aerunautie'al — play viral roles in 
developing ir. The knowledge llics' are 
gaining w ill lx; priceleics in prtxluciiig ibc 
lis-pcrMinic icliielcs and guided missiles 
of the future- 1 hese men explore the 
frontiers of engineering knowledge in 
rix;kel and nuelear propulsion, in e.x- 
tremes of vibration, tein]x;raturc and 
pressure and in many other fields. 

Rocing engineers are members of avi- 
ation's top creative ream. The aircraft 
they help deselop will maintain the lead- 
ership and prestige established by the 
Hoeing D-47, the present "backbone" of 
Strategic Air Command . . . the B-52, 


our giant neiv global bomber . . . llie 
Doiiiate IM-99 . . . and, most recently, 
the KC-I35, the first jet tankec-transport- 

.\t Boeing, engineers' professional 
uchieveiiienis are reexigni/ed by regular 
merit reiiens and in oilier ways. 1 he 
Boeing ]>olics' is to promole fri>m within 
the organization. Anti Bix'ing is knmvn 
as an "engineers’ company." One out of 

.Among loj> management, tire jiruporiion 
is c\cn higher. 

Equipineiil at Booing is superb: the 
lalesr clecironie eoniputers, a thamber 
that simulates altitudes up to U)0,0(X) 
feet, sjilendidly equipped laboratories, 
and the new mulli-million-dollar Flight 
Test Center. The isorld’s most i ersatile 
priiately ow-ned wind tunnel, at Boeing, 


runnel e;ipahle of i eloeities up to \laeh 4. 

Amcric.i’s most solidly grow ing eoin- 
panics? Do you W’ant a eh:mce to gnnv. 
and to share in the challenging Future of 
flight? Iheii ihote's a place for you on 
one Ilf Boeing’s engineering teams in 
design, research or iirodiittion. 

; JOHN C. SANDERS, Stall Enslaser— Rersonnel 
• Boelnj Alrplaai Co.. DepL C-4J, Seattle 14, Wash. 
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SEATTLE. WASHINGTON 


VriCHITA, KANSAS 


NEW HIGH ALTITUDE MAGNETIC RECORDER 



THE AIRBORNE AMPEX 800 rKOrdt the broadest combina- 
tion of data over obtained concurrently on one magnetic tape 
—performs under all high altitude environmentol conditions— 
and furnishes data compatible with the most widely used 
playback equipment. 

HANDLES ANY AIRBORNE DATA REQUIREMENT 


Combinations of these recording techniques con be pro- 
vided to satisfy practically any flight lest requirement by 
simple insertion of the proper plug-in amplifiers. Separ- 
ole chonnels can be assigned to measurements requiring 
wide-band response or high transient accuracy, By using 
pulse-width techniques, many relatively steady instru- 
ment reodings can be commutated on to a single chan- 
nel. All will have a common time base. 

WITHSTANDS THE RIGORS OF 
HIGH ALTITUDE RIGHT 

The Ampex BOO will perform within specifications under 
vibrotional forces as high os 10G — operates over o 
temperature ronge from —6S°F. to -H30”F. — is un- 
affected by oltitudes to 50,000 feet — and withstands a 
relative humidity of 100% up to 122°F. The Ampex 800 
■s light in weight, It operates on 27,5 volts O.C, and 115 
volt, 400 cycle, A.C. All operating functions can be re- 
motely controlled. 


ferformonce specif/catiens, deseriplions end 
explanations hove necessorily been llmiled by 
the space on this poge. A fuff description 
ond deloifed specificotiorts on the Ampex 600 
ore ovoiToble by writing Dept. UU-2243 


The majority of oil magnetic recorders new in instru- 
mentation use ore Ampex machines. Their recording 
characteristics, lope speeds, track widths and other pa- 
rameters hove become a slondord in aircraft and missile 
testing. The Ampex 800 retains these standards while 
greatly extending the envlrenmenlal and mechanicol con- 
ditions under which accurate test data con be gathered. 


<3'irt{ in Q^lagneiic '^afte (^ntlrumentaiion 


The Ampex 800 can provide from 1 to 28 data chan- 
nels. By interchangeable ompMfler units, each one can 
be adopted to ony one of three bosic magnetic re- 
cording techniques: 


■ Direct recording — 800 to 35,000-eycte response 
for a wide-band data or multiple recording of 
RDB subcarriers. 

□ FM-carrier type recording — D.C. to 5000 

cycles and high instantaneous accuracy suitobie for 
shock and vibrotion data. 


•••• Pulse-width modulation recording — Up to 
I I 30 instrument readings commutoted on to each tape 
l»aS track; frequency response 0 to 5 cycles/sec, 


RETAINS WIDELY ESTABLISHED 
RECORDER STANDARDS 


stream, docs not interfere with flow as 
do thermocouple prolsea wliich pro- 
trude into the gas path. Nor is the in- 
strument .subjected to tlie severely 
iletetiorating effeets of scry hot. high 
sjsccd gases. 

• No use limit. Instrument is not 
limited bv the hottest gas tenipernturcs 
obtainable. 

• No multiplicity. Hie IMR.\ device, 
leceisiiig r.idiation throughout the 
width of the ga.s stream, ascrages tlic 
temperature. One unit does the svork 
which normally would requite sescral 
Hitniioemiplcs since each probe senses 
tlic gas temperature at its location only. 

• Short dclas. Response of a fess milli- 
seconds is obtainable with the 1\IR.\ 
desice as compared to one or more 
seconds response time for tlictmo- 

• One variable. Only V'ariables jiresent 
in hot gas streams, .sucli as sclncity, 
mms Row and turbulence, do not in- 
fluence the IMR,\ unit as they do 
tlicrmocoiiples. 

• No corrections. IMR.\ does not re- 
quire corrections, often elaborate, to 
take care of sueli factors as radiation 
losses, wliich affect thcnnocouples. 

Hcrc is how M, Grossman, eliicf 
engineer, tlclineated IMR.k's final bene- 
fit; ''Inteiisily of radiation \arics witi; 
the temperature of the gas in a well- 
defined manner. I-'ot a moder.ite change 
in temperature, soil liase a large sana- 
tion in radiation: this nutkes the I\IR.\ 
I’yrometCT inherently sensitive. More- 
over. the higher the tempcratiire King 
iiicasurccl. the greater the variation in 
radiation, 'nicreforc, the in.strunient hc- 
Cotiies progres.siselv more sensitise ;:s 
temperature rises." 

Double-Sided IMRA 

W'&Slk dcscloped tlic dmiblc-sideii 
IMR.\ Pyrometer before the single- 
sided unit, T'he fonner has itiherent 
deficiencies as a potential airborne in- 
strument because of its size, weight 
and relative complexity. 

But since the double-sided l.MRA 
filled a decided need as a laboratiirs 

iircment, WWSR descTopcd the device 
to the i»int where it is now as-.iilablc 
•IS a custotn-built instrument. 

IMRA Status 

TTie coinpany says it has sobed the 
tireoretical and practical problems of 
manufacturing double-sided IMR.-\s 
and is prepared to go ahead as orders 
ate received. 

\\’. S. T'andlcr, coinpany president, 
said research and dcsclopincnt of the 
single-sided I.MR.A on a lahorators scale 
has been completed. He now wiints to 
integrate tlic instrument with a jet 
engine to solve sucit remaining prob 
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THE WORLD’S LARGEST 
PRODUCER OF 
READY-TO-INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORKy4NDYOUR LIFE IN 



SOUTHERN 

CALIFORNIA 


We believe we can offer you an opportunity 
to improve your position in the business 
world — and improve your way of life here 
at Rohr Aircraft Corporation in beautiful, 
temperate, exciting Southern California. To 
strengthen our personnel in various depart- 
ments, Rohr has a real opportunity for you 
if you are skilled as an — 


Icms as liow to iiioiint t)ic unit, its 
needed eonfigiiratiuii and size and flow 
it can be tied into tlic engine's control 
system. Power tcquitcincnls ate 50 

^\'&'SR is about to establish a pro- 
gram to build a small unit, first for 
ground test engine work only Next 
step svill he to Furtlicr miniaturize the 
unit, work out any "bugs " and pro- 
duce an instrument capable of work- 
ing reliabU as an airborne device, which 
is 'I'aiidicr’s ultimate goal for the single- 
sided IMRA. 

Twenty Years Ago 

Tandicr started liis business tuentv 
years ago doing research and develop- 
ment in the field of electrieal and elec- 
tronic controls for machine tools nnd 
automatic measuring instriiinents. llis 
organization, then e.illcd Industrial 
Scientific Co., w.is located at the same 
address as todas's much expanded or- 
ganization. 3-1 \V. 33rd St.. New York. 

Business gradually grew until, in 
1954, he made an arrangement with 
the W'amcr &- Swascy Co. and formed 
the current 3\'aniet & Swasty Research 
Corp. as a partially-owned subsidiarv 
of the parent companv. Today the or- 
ganization is doing research and devel- 
opment in the fields of instrumentation 
nnd controls for several companies, in- 
cluding Warner d- Su ascy. 

•At the same time. Tandicr is piisb. 
iiig his IMR.'\ instnnncnts. He is also 
producing prohogr.iphs. a bleed gage 
licing used bv such jet engine manu- 
facturers as Ford .Aircraft Engine Divi- 
sion. Cliicago- 


OFF THE LINE 


Babb Co.'s instniment division has 
signed a contract to oserhaul all mstru- 
mciits for Bonan/J .Airlines in its new 
plant at Sky Harbor .Airport. Phoenix. 


ENGINEER 

(Aircraft Design or Structures) 
LOFTSMAN 

JIG & FIXTURE BUILDER 
TOOL PLANNER • TOOL DESIGNER 


Lockheed .Aircraft Service— lutcrna- 
tional has starfed work on two new con- 
tracts for the Aviation Supply Office, 
U. S, Navy, Company is overhauling 
various components of c.ibin-super- 
charger drivc.sliaft-disconnect assem- 
blies for an undisclosed number of 
R7A'. WA'-l and W\’-2 Super Con- 
stellation aircraft. 



Pleose wriTe giving complete details 
ond we will onswer immediotely, 

Mr. Ned DeWitt, Personnel D^parlmenl TZ 
Rohr Aircraft Corporation 
Chulo Visto, Californio 


All commercial airlines in the U. S. are 
now using nylon-reinforced tires, accord- 
ing to dll Pout. First commcrcral tivlon 
tire installation was made in mid-1944. 

United rAir Lines is adding a fvvo-stoty 
hangar nnd new flight kitelicii to its 
Scattlc-Tacoma .Airport facilities at a 
cost of over SI million. 
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engineers for KmSxM gear 
and catapult developments 


THIS IS AIL AMERICAN 






OUPONT AUPOCT 


WILMINGTON. DELAWAtE 




cosxMxc o: 

Headed for a sight-seeing tour on 
mining claim on Mars?. ..whatever 
when John Q. Public commutes by s 
comfort and speed of this futuristi< 
have been made possible by today’ 
rocket research at RMI. 

Problems new to man and unique wit 
concept of power are constantly being 
RMI's scientists, engineers, and skilled 
craftsmen . . . opening new horizons i 
chemistry, aerodynamics, and related 
with recently expanded research an 
facilities at Denvilie, N. J., RMI is bi 
super transportation years closer. 





WHAT'S NEW 


sSiii 




I 173-1 lanvard- 
:1 inithitor mid 
N|.kIc] ^Icc- 

'ct Form Ds'l-55 5. Beckman & Whitlcv, 
lilt., 906^E, San Carloi ,\vc.. San Car- 

Faiit -12 St., New York 17. N. Y. 

World Plattics Fair and Frade Expo- 
sition. Oct, 5-9. cxliibitb catalog, Na- 
.tional Guard .\rmorr. 700 Exposition 
Btvd., Los Aiigclcs 7. Calif. . . . Optical 
Tooling for Aircraft, catalog, l arriiud 
Optical Co.. Tnc„ Bronx BKd. &- E. 23S 

St.. New York 70. N, Y Adlicsivc 

Bonding, manual. Dept. "P". Rubber & 


rt™ , 








Metal P 


RODUCTS , INC. 




1226 E. 152 St.. Cleveland 10. Oliio. 
. . . Dri-Stat drv'process photo-copving 
equipment, broclnirc, I’cerless Photo 
Proclucis, Inc.. Slioreham. L. 1.. N. Y, 
. . . Set Your Sights on Tape, color 
triiiiing film. Polykeii Products, 222 W'. 
Adams St.. Chicago 6, 111. . . . Colmonoy 
set diamond tools fur specialized grind- 
ing wheel dressing nitrations. Catalog 
DT-SS, Diamonds & Tools. Inc.. 19545 
John R. St.. Detroit 5. Mich. 

%Vallcing-tj-pc-Hi-Lift TTE-20 lallel 
tnick. Bulletin 551-2, Barrett-Crasens 
Co.. 62S Dundee Rd.. Northbrook. 111. 
, . . Direct Angle and circle measuring 
units, datii cliait. Engis Equipment Co., 
•+31 S- i9carborn St., Ctueago 5. 111. 
. . . ‘'Di-sign File” for rubbcr-pbenolies, 
CDC-25?.\. Cencnil Electric Co., 
Pittsfield. Mass. 

Business plane oserhaiil and scrsicc 
facilities, brochure. Sonthnest .Ainnu- 
ti\c Co.. Lose I'ieid. Dallas, Tex. . . . 
Background data on the Ads-isoiy 
Group on Electron 'I'libcs. an agcnc; 
of the .Assistant Secretary of Defense 
for Research and Deselopment. book- 
let. New York I’nivcrsity Secretariat. 
Ads isorv Group on Electron Tubes. 5-l(i 
Broadsvav, New York 1’. N. \. . . . 
Design Matuial for High-Strength 
Steels. U. S. Steel Corp., 525 William 
Penn PI., Pittsburgh. Pu. 



Canadian Jets for NATO 

Ruropcan.bonnd F-86 Sabres roar oscr llic 
KCAI'' Station at St. Hubert’s. Quebec. 
Rnilt bs‘ Canadair. tliev will join other Cana- 
dian squadrons sersing uitli N.ATO. 
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Sand strip - Seameiv base 



R.A.F. Coastal Command 
to be strengthened with SEAMEWS 

— British Defend White Paper 
Design commissioned April 1952. 

Firsr liighr Augost 1953. 

Now in production for the Royal Air Force 
and the Royal Navy. 


<fN tMerjitiic) airrtrrp nr escort 
c.trrier Jich. 


Se'HtHftr — a tough, economical, all-weather 
jeubmarine hunter, .Airborne in a short distance from 
any rapkll>’ constructed airstrip — or even a stretch 
of beach — the Seamew can conduct a maritime 
search with up-to-date radar equipment and use a 
variety of weapon.s to effect a kill. Its high 
manoeuvrability, low .stalling speed and fixed shock- 
absorbing undercarriage enable the Seamew to land 
back safely after operating in weather conditions 
impos.sible for other anti-submarine aircraft. 


Short Brothers & Harland 


1., Queens Island, Scitast, N, Ireland. The first manufacturers of aircraft in the world 
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NEW AVIATION PRODUCTS 



Compact Oscilloscope Camera 

Compact oscilloscope camera pro- 
vides accurate, single-frame photo- 
graphic records of CRT phenomena 
60 sec. after exposure of the scope 
image. 

Recordoscnpe 1414, based on an 
ada|3tation of a small Polaroid fast-print 
magazine, mounts easily on standard 
three or five-inch scope. Swing-arvay 
hood and mounting plate are included 
in packaged accessory group. 

Aremac 1414 can record three ex- 
posures on one 2i-in. by 21-in. print. 

Aiemac Associates, 50 S. San Gabriel 
Blvd., Pasadena, Calif. 

G&L $1 Million Tool Exhibit 

Giddings & Lewis SI million exhibit 
at the National Machine Tool Builders 
Association shorv, International .Amphi- 
theatre Chicago, Sept. 6-17fh, will be 
highlighted by these new machines; 

• Hypro extra-hcary double housing 
])lancr will be shown working cast iron 
and steel at 400 ft. per minute tool 
speed. Dual saddle and slide controls, 
power cross feed to side heads, electric 
rail clamp and extra high pneumatic 
tool lifters arc featured. High horse- 
power adjustable voltage motor drive 
has a table speed range from 25 to 400 
ft. per minute. Hydraulic tabic top 
controls maximum teble movement. 

• 460 FUAR singic-spindlcd horizontal 
borer, driller and millet lias six-inch dia- 
meter spindle and 30-hp. a.c, motor 
on headstock for direct drive to spindle. 
Spindle has 32 speeds from 3 to 800 
rpm. Telescopic directional reading 
verniers are on headstock. runwav and 
machine underarm. .All movements are 
powered; special power hoist handles 
heavy tools. 

• 570 FliAR floor-type. Iiigh-power 
precision horizontal borer, driller and 
miller uses ses’en-incli main spindle and 
a built-in underarm support iiiitlcr the 
headstock wliicli increases the m.i- 
cliine's aceessoiv tool capacitv. Op- 


■ crator's eleiator [jcrmits liiin to select 
j best working position. 

• 42-inch vertical turret lathe with di- 
rectional control of feed and traverse 
moieiiicnts and "joystick'’ instant 
powered remote control shift. Each 
head has independent feed and traverse. 
Swiieling turret and r.im heads are 
counterbalanced for easy motion. A 
50-lip. motor drive and one-half ton 
pump for cooling at high speeds and 
heavv loads are also fcatiircd. 

• Flight-fool heavy-duh' sertical boring 
and turning mill has box-tipe construc- 
tion housings and extra-heavy bed and 
table unit to hold 55 tons. Speed- 
range covers (0,7-60-rpm.l. Constant 
surface speed and chip-thickness con- 
trol attachments are included. 75 lip. 
adjnstahle s’oltage drive provides wide 
range of table speeds. 

• 10-in. <)uill Hypro plancr-iiiillct has 
four heads, each with a 50 Up. water- 
cooled motor and 24 spindle speeds 
from 0 to 500 rpm, heasy-secHon table 
is driven by a d.c. motor through ii 



and double spur gear on rack arrange- 
ment. Operator cun position heads by 
remote control. Rigid clamp binding 
of sliding parts gives solid support from 
cutter to machine frame. 

• ‘'Lubri-cool'' refrigerating system is 
said to cushion variations in lubrication 
temperature to conform with ambient 
or operating temperatures. 

• 300 RT horizontal borer, driller and 
miller features 30-in.x36-in, revolving 
work table. Spindle speeds range from 
7 to 1,600 rpm. 

Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wis. 

Machine Speeds FOOD Wiring 

Automatic aircraft wire preparation 
machine produces aircraft wiring in one 
operation and requites only one opera- 
tor. 'Hie unit, used at Nortli American 
As'iation's Los Angeles plant, was de- 



ACCESSORIES 


HILLER DEVELOPMENTS 
...designs for 
greater mobility 

PROOUCINfi: Array H-23 

Jei Powered YH-32 
PIOKEERINS: New Flight Principles 
Advanced Propulsion 
Methods 



HIUER HELICOPTERS 
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THE FREE WORLD FLIES 


I K ANY OKE aircraft engine can be called the 
standard of commercial aviation in the free 
world, it is tlie dependable Double Wasp built by 
Pratt & Whitney .Aircraft. 

This 18-cy!inder power plant, designated the 
R-2800, is installed in more than 1000 of the free 
world’s modern, commercial airliners now in use or 
on order. Seventy-two airlines, and many large busi- 
ness fleets, are equipped with aircraft f)owei^-d by 
Double Wasps. Included among these are all the 
models of the four-engineil IhiugUis IK‘-(i, as well 


DOUBLt WASP engines power three of the most widely- 
Hown aircraft types. Included are all models of the four- 
engined Douglas DC-6, all twin-engined Convair and 
Martin airliners. In airline and private commercial service 


as all twin-engined Convair and Martin airliners. 

Like the earliest Wasp engine of 1925, and the 
famous engines of succeeding years, the 2500 hp 
R-2800 is outstanding for its power, its efficiency, and 
its clean-running dependability. 

These are the power plant qualities that make 
Pratt & Whitney Aircraft piston engines first choice 
for neurly 80 percent of all commercial aircraft. They 
are the qualities that have lielped create and main- 
tiin an iinrivaleil jmsilion for Ami-rii'a’s commercial 


throughout the world, these aircraft have achieved an 
outstanding record of dependability, efficiency and safety. 
Double Wasps now power over 32 per cent of ail com- 
mercial airliners. 



ratt r- hitney 

MAIN OFFICE ANO PIANT- BAST HA9TFO«0, CONNECTICUT • SSANCH PIANTS- NOBIM HAVEN, SOUTHINGTON, MEBIDEN 


WITH THE DOUBLE WASP 




46 Major Projects at Lockheed 

Advsnce Careers 
of Engineers 


l.ockheed projccu cover virlually ihc entire spectrum of aeronautical 
engineering endeavor, including turbo-prop, turbo-compound 
and jet transports; jet fighters, trainers and bombers; vertical rising 
aircraft; nuclear applications to aircraft and many other 
significant classified activities. 

It is the largest development and production program in the 
company's history, with 13 models already on assembly lines. 
Diversification such as this offers engineers; 

• Moreopportunity for promotion— because there are more high 
echelon positions to be filled on such alargenumber of projects. 

• Morecareer security— because Lockheed activities span so 
many phases of aeronautical effort. 

• Moreslimulating work— because there is a wider range 

of assignments, because engineers have more scope for (heir 
ability, because a firm active on so many fronts of aviation 
welcomes and rewards fresh thinking, new ideas. 

Generous travel and moving allowances enable you 
and your family to join Lockheed at virtually no expense to yourself. 
Lockheed Employe Service helps you gel settled when you arrive. 
Immediate Openings tor: aerodynamics engineers • 

AIRaORNE ANTENNA RESEARCH ENGINEeRS ' OESICN ENOINBBRS — at 

all levels in mechanical, electrical, hydraulic, power plant, controls 
and structures fields. ■ plight test analysis enoineers • math 
ANALYSTS — to work on Lockheed's two 70 1 Digital Computers 
MICRO-WAVE SPECIALISTS— with Bt least three years' direct experience 
in an advisory capacity on airborne radar applications as well as 
a broad iheorelical background and an advanced degree in 
Electronics or Physics • operations research scientists • stress 
AND structures ENGINEERS • STRUCTURES RESEARCH ENGINEERS > 
THERMODYNAMICS ENOINEERS • WEIGHT ENGINEERS. 

A report on “High Heal Treat Steel" taken from one of 
Lockheed’s monthly engineering and manufacluring forums is 
available to interested engineers. Address requests to the 
forum chairman, E. H. Spaulding. 

Engineers interested in Lockheed's expanding development 
and production program are invited to write to 
E. W. Des Lauriers, Dept. MP-3-8. 





signed and built under an Air Nfateriel 
Command contract. 

Annual dollar savings, based on wire 
pr^uction runs for jet fighter planes 
at North American, by one machine, 
used 40 hours a week ate estimated to 
be 542,240. 

The machine measures, numbers at 
both ends, cuts and end-strips multi- 
strand glass-braid and cloth single con- 
ductor wire. Changing from one order 
run to another takes about one minute, 
and from one gage to another about 
five minutes. 

Artos Engincciiug Co., Milwaukee. 
Wis- 


ALSO ON THE MARKET 


M-6390 clcctro-magnclic clutch brake 
operates witliout slip rings or rectifier 
and is designed for use with 400-cycle 
lIS-v, a.c. induction motors. Brake- 
holding torque is two pound-inches: 
clutch torque, two pound-inches, 1 1,000 
rpm., four revolutions coast from this 
speed.— Units for larger motors and 
with ratings to 25 Ib.-in. at 1 1,000 rpm., 
arc being readied for future production. 
—Air Associates, Inc.. Teterboro, N. ). 

Midgetape is pocket-size battery-oper- 
ated cartridge-loaded tape recorder. 
Maker says it has applications in small 
business aircraft or during Right tests 
of small planes. Price; S249. 50. —Mo- 
hawk Business Machines Cotp.. 944 
Halsey St.. Brooklyn 39, N. Y. 

Nitrogen charging valve has increased 
cross sections at critical working areas 
and is designed for 5,000-psi. working 
pressure and 20,000 psi. burst pressure. 
Valves have applications in landing 
gear, accumulators and similar purposes. 
—Superior Hydraulics Division, Superior 
Pipe Specialties Co., 15201 St- Clair 
Ave., Cleveland 10, Ohio, 

Refrigetalion cooling or heating units 
for electronic equipment are self-con- 
tained and centralized. Cooling and 
heating capacity is about 5.000 w,; ;mi 
bient temperature ningc — S5F to IfiOF; 
altitude range to 50,000 ft.— Eastern 
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Industries, Inc., 100 Skiff St., Hamden 
14, Conn. 

Compression transfer macliinc boosts 
pressures and increases air or inert gas 
delivery rates from standard com- 
pressors. Model DV3I4 controb pres- 
sure with an accuracy of onc-half of One 
percent-— Greer Hydraulics, Inc., New 
York International Airport, Jamaica 30, 
N, Y. 

Vohita 23 quenching oil is said to have 
high oxidation stability and causes little 
smoke and flame during luiidcning op- 
erations. Item makes it possible to 
quench low carbon or low alloy steeb 


in oil.-Sheil Oil Co., 50 \V. 50th St., 
New York 20, N. Y. 

P-5 toggle clamp is a 10,000-lb.-ptes- 
sure unit with a 211-in. stroke.-Caddy 
Arc Welding Accessory Divbion, Erico 
Products, Inc,, 2070 fif. 61st PI., Cleve- 
land 3. Ohio. 

Universal slicing machine for foam rub- 
ber, felt, insulation and similar ma- 
terials lias automatic winding feature. 
-Oisc-Maul Manufacturing Co., Mans- 
field, Ohio. 

Portable cleaner uses high-velucity spray 
to clean electronic and clcctro-mc- 
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The most complete line of ' 

AIRCRAFT INVERTERS 



dianical components. Unit inicro-filters, 
licats and regulates compressed air to 
80 psi., whidi is combined witli a non- 
flammable, non-corrosive and nun-polar 
-olvent certified to nii!itar> spccs.- 
Cobehn, Inc., Caldwell, N. J. 

limet-Fiii beat transfer surfaces ace now 
pplicable to u wide range of aviation 
boat transfer ecjiiipment. including air- 
to-air, liquid-to-air and liquid-to-liquid 



applications. Surfaces are said to pro- 
side greater outer surface and smaller 
hydraulic radios.-Biish Manufacturing 
Co., W'. Hartford, Conn. 

.-Muininized fire rescue suit incorporates 
Scott air respirator tlmt provides enough 
air for IS min. work inside the suit.— 
Wheeler Protective Apparel, Inc., Chi- 
cago. III. 


N'ibiation table for electronic tests has 
5-60-cps. frequency range. 50-lb. maxi- 
mum load and 0.2-in. maximum total 
amplitude.-tjuice Products, P.O. Box 
:^1. Forest Hills 75. N. Y. 

Poitalde spot welder lias built-in elec- 
tronic timing control. Unit delivers 
over 17,000 amp. at point of weld. 



lOorst sui>er press for compacting pow- 
dered metal and ceramics has smooth 
toggle motion with fast approach to die 
cas'it' and final slou entc\ into die.— 
Acnhold Ceramics, liic., 1 E. 57th St., 
Nesv York 22, N. Y. 
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MEMORANDUM TO THE AVIATION INDUSTRY 

The tremendous growth of aviation has created a whole new field of 
needed information services. Today, because of the great expansion 
of our industry, a publishing task of major importance is the estab- 
lishment of our industry’s first comprehensive annual buyers' guide 
with a circulation large enough to penetrate the industry's major 
purchasing influences, domestically and internationally. 

November, 1955 will mark the publication of the AVIATION WEEK Buyers' 
Guide — an annual edition that will answer the long-felt demand of our 
industry's buyers, in civilian. Air Force and governmental capacities 

Questionnaires are now being mailed to every manufacturer of record 
engaged in the production and supply of aeronautical products and 
materials. A year-round research group under editorial supervision 
has been established to seek out new products, new terminologies — 
to check and double check the accuracy of all information to be pub- 
lished — the availability and actual production of all items featured. 

AVIATION WEEK'S annual Buyers' Guide will establish a publishing 
service unique to our industry. It will be complete and compre- 
hensive — with complete listing of all manufacturers of aeronautical 
and allied products — not just a token listing: correct and complete 
addresses: sufficient cross indexing to locate any product regardless 
of terminology . . . and most important, the Buyers’ Guide format 
will provide, in one complete listing, a simple, easily used method 
of locating any product. In addition to these important details, 
the Buyers' Guide will have trade name and distributor listings. 

These are the factors of completeness — these are the essential fea- 
tures that will make AVIATION WEEK'S Buyers' Guide a must for every 
aviation purchasing influence. 

I am sure you will find this annual guide the No. 1 sales and mer- 
chandising opportunity for the year-round promotion and advertising 
of your products, materials and services. 

Your AVIATION WEEK representative will gladly give you full details 
on advertising rates, mechanical specifications, closing dates or any 
other information that you may desire. 


Very truly yours, 



Robert W. Martin. Jr. 
Publisher 
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AIR TRANSPORT 


Examiner Proposes New Routes in West 


Cuntinentiil, Western would get added key points in 
regional carrier victory over Iranscoiitineutal lines. 


By Craig Lewie 

Washington, D. C.— Lxtcnsive nc" 
east-«C5t routes for hvo rcgioiiiil car- 
ricrs-Contincntal Air Lines and West- 
ern Air Lines— liasc been rccontinended 
bv Examiner Ecrdiiiand D. Moran in 
his report on tlic Denver Sersicc Case. 

A Cliicago-Los Angeles route fot 
Continental and a Denver-San Kr.inciscu 
route for Western are recommended 
by Moran- lie also favors a Contin- 
ental-Capital interchange at Chicago 
and removal of certain restrictions on 
.American Airlines to permit expanded 
nonstop operations. 

"Two conclusions with respect to the 
selection of carrier to operate the serv- 
ice found to be required are inescapaWe 
on the record," said Moran. "Only the 
selection of Western and Continental 
will proside regional-t\|je service, and 
'inly the selection of Continental will 
contribute to a reduction of subsidy. 

"When there is added the fact that 
in other respects Continental can, by 
an interchange with Capital, another 
regional canier. pros’idc additional 
through sersice to and from the cast 
without extensise duplication and dis- 
rupting competitive balance, the selec- 
tion becomes easy." he said. 

Proposed Route Pottern 

Here arc the four recommendations; 

• Extension of Continental’s Denvet- 
Kansas City route from Kansas Citv to 
Chicago and Denser to Los .Angeles to 
give the carrier a Chicago-Los .Angeles 
route. A restriction svomd stop Conti- 
nental from operating through-plane 
service through Denver to points smith 
of Denver (sec next page). 

• Extension of Western’s Minncapolis- 
St. Paul-Denver route to San Eranci.sco 
via Salt Lake Cih- and Reno. Reno 
would only be certificated for three scars 
and Western would be restricted from 
operating through-plane senice be- 
tween San Francisco and Reno, and 
points other than Denser north or cast 
of Salt Lake City. 

• An interchange between Continental 
and Capital to link the cities served by 
the two regional carriers. 

• Removal of restrictions on .American 
to permit unrestricted scrsice between 
San Francisco and eastern points, opera- 
tional stops at off-route points and non- 
stop service between Los Angeles and 


Detroit and other points futther to the 

The Denser Service Case is an in- 
vestigation of air service to four air 
traffic centers that are locattxl in the 
area between the Mississippi Riser and 
the West Coast. 

Points involved arc Kansas City, Den- 
ser, Sait Lake City and Reno. 

'['he two largest points involved arc 
served by monopoly carriers— United 
•Air Lines at Denver and Trans AA'orld 
.Airlines at Kansas City— in cast-west 
operations. The Ixisie issue imolsed is 
the need for compctitisc ea.st-svcst .serv- 
ice at each of the four points. 
Regional Carrier Argument 

'I'he decision to pick W'estern and 
('ontinental for the new services hinges 
largely on the fact that they arc regional 

Services offered to the various points 
involved arc largely designed as seg- 
ments of transcontinental services. 
Planning of such flights for convenient 
schedules at their terminals often re- 
sults in inconvenient schedules at such 
intermediate points as Denver and 
Salt Lake City. 

The examiner finds a substantial 
community of interest among the four 


Record UAL Profits 

United .Air Lines repo 

ts record net 

profits of S-t.272.080 for 

le first half of 

this veat. nearly doubling 

le 52,475.066 

reported fot the same period of 198-4. 

Earnings equalled S1.82 


common stock, compared 

with 81 ecnls 




eased 285! to 

Sni.58-4.236, while opci 


climbed 22i% to S101.7 

4.597. 

Ttnific gains included: 

1.870.968.568 

revenue passciigci-miles, 

a 304% in- 

crease; 12,938.778 mail 


22J% climb; 5.615.025 ex 


gainins 26f%, and 19,555.896 freight 

ton-miles, up 28JSf. 



lialf declined 

hccaiisc of the govemmen 

's 20% icdiic- 

tiun in United's mail rat 

cut from 45 

r^nH tn 5a fcnlc ru>r r. 

n-mile. UAL 


the six-month 

period would have been 81.OU9.OOU indte 


svestern cities and a need for coinpeti- 
five service between them, lie finds 
the primary need is for re|ional scrvice. 

"T'he principal unsatisfied needs of 
Denser and the other cities ate for local 
.•crviccs,’’ said Moran, "and considering 
the transcontinental duplication in- 
volved in the proposals of TWA, 
United and .American, it appears that 
it would be more in the public interest 
if the required service were provided by 
one or more of the regional carrier ap- 
plicants." 

belcction of Continental is aimed at 
better service fot Denver and Kansas 
Citv. not Chic^o-Los Angeles tenninal- 
to-terminal traffic, according to Moran. 
"Under this proposal,” he said, 
'Denver and Kansas Cits would obtain 
•idvantagcs from compctitisc service 
without disrupting the present com- 
petitive balance betsveen United and 
TW.A, and the required senice can bc 
operated successfully apart from any 
ii]3crations involved east of Chicago. 
Continental estimates a reduction in 
its breakeven need of over SI. 300,000. 
requiring approximately S610.000 less 
ill subsidy and a reduction in total mail 
pay of S38f),817 by the route cxtcii- 

First Competition 

I'he examinct’s report points out 
that the proposed route for Continental 
would institute the first competitive 
service between Denver and Los 
.Angeles, Kansas City and Los Angeles, 
and Denver and Chicago. 

In reference to the proposed intcr- 
tliaiige, Moran said: 'Capital and Con- 
lineiilal need tlie traffic support which 
the interchange between the two carriers 
would provide. In sharp contrast to the 
strong traiistontincntal carriers. Capital 
and Continental are shotl-liaul regional 
carriers, and their operations arc dc- 
13cndent upon the local passengers 
moving in their regions, plus their 
limited access to through passengers 
Itaseliiig by inter-carrier connecting 

The interchange would offer Kansas 
Cits and Denver the first competitive 
service to New York, Cleveland, Detroit 
and Washington, Kansas City would 
have its first competitive scrsice to 
Pittsburgh and first one-plane senice to 
Norfolk, Va. Denver would get first 
competitive service to Chicago and first 
ime-planc senice to Pittsbnrgli and 
Norfolk. 

'llic selection of Western for flic 
Demcr-San P'rancisco route closes a 
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gap m \\ estcrn's system and inte|ratfs 
it)|ical1v with tlic carrier's routes since 
\Vcstcrii serves tlic area trasersed by 
the new route. I'lie report finds tliat 
iiiithorijation of Western would not 
disert a significant amount of resemie 
from ans carrier with the exeeption of 
United, and that the diversion from 
United nnuld be less than that of ans 
other carrier in tlic ease. Western 
ssould pros'ide a greater amount of ness- 
one-carrier scrsice in relation to dupli- 
cating sen-ice than ans other applicant. 
Lifts American Restrictions 

.Moran ,ilso points out that We.stem 
is the smallest of tlic nonsubsidir.cd 
trunklines and the new route ss'ill 
strcngtlien its ssstein since the catriet 
depends on a fess- high-density routes 
to support unprofitable operations at 
the numerous small traffic points on 

Several restrictions on .American's 
traascontineiilal routes ssould be re- 


Contincistal .\ir Lines plans to oper- 
ate Lockitced Klectras. Douglas DC-Ss 
or a commercial scrsioii of the Boeing 
TOT tretsveen Los .Angeles and Cliicago 
by late 10>S or early 1959 if tbc Cis-il 
-Aeronautics Board approscs its certifi- 
cate for the ness- route. .As interim trans- 
|>orts. C.AL ss'ill pick up its option on 
I s turboprop Victors A'iscouiit SOOs or 
bus- l.ockhecd 10-19G Super Constclla- 

llic airline expects to spend more 
than S40 million on new cciiiipment for 
the proposed Los .Angck-s-Dcnser-Clii- 
cago route, reeomincndcd for Continen- 
bl bs- C.AB Examiner Ferdinand D. 

Leading Contenders 


inoscd under the examiner 's recoin- 

make one stop at Tulsa. Dallas or a 
point sscst of those cities on flights 
betsseen San Francisco and points east 
of Tulsa or Dallas cm Route -1. Scniecs 
betsseen San Ktancisco and eastern 
points on routes 7 and 2? must observe 
this routing, but must make two stops. 

llic report reconiinends remosal of 
the restrictions to allosv .American 
to operate nonstop fliglit.s between 
San I-'idiicisco and Chicago, Ness A'otk, 
Boston, Washington and otlicr eastern 

be permitted to operate nonstop be- 
tsveen Los .Angeles and Detroit and 
other eastern points. 

•A restriction on .American's trans- 
coiifineiital route ssiricli prohibits off- 
route operational stops svonid be lifted 
by the examiner. This inosc ssould 
permit more cffieiciit routing and dis- 
patching on transcontinent, i1 flights. 


England last Mas and took an option 
on 11 of the 800s. 

If Six settles on the Viscount, he 
ssill match the turboprop transports 
iiosv being |3ut into sersicc by Capital 
and ss ill set up possible onc-plaiic coast- 
to-coast scrsice on Contiiientars pro- 
posed intcn.liangc svitli C.AP at Chi- 
cago. 

Delis-crv of C.AL's Viscounts svould 
start in imd-1956. 

Exponsion Program 

let and interim transport orders will 
follow closely on tlie heels of an expan- 
sion and re-equipment program that in- 
cludes a nesv ST-inillion hangar and of 
flee building rescaled last week and SIO 


niillion laid out in .April for three Con- 
s-air ?-10s and fis c Douglas DC-6Bs. 

Continental ss-ill build the iicsv 
struclurc on a ?4-acrc site at its Staple- 
ton Airfield headquarters in Denver. 
Ccmstructioii is scheduled to begin late 
tills fall, s\-ilh completion set for carlv 
in 1957, 

.Announcement of plans for the build- 
ing came shortly after the C.AB an- 
nounced Examiner Moran's route rcc- 
oiimicndations. Continental spokesmen 
.said the structure is not contingent on 
final Board approval of the nesv route 
but admitted tliat construction may be 
.slowed and the ST-million project 
broken into stages if the examiner's rul- 
ing is not approved. 

As planned, the new headquarters ss ill 
inchidc a tsso-story brick, concrete and 
limestone office building ss-ith 107,500 
square feet of siiate. A lumgar will bas e 

159.000 square feet of space, enough to 
house six DC-6Bs and four Convairs 
plus 97.500 square feet for shops and 

.Actual cost of the building ssill be 
S.5.7H.670, with the balance going for 
engiiiecriiig. architatunil svork and de- 
sign and finaneing. 

Continental’s five nesv DC-6Bs svill 
be dclisercd in .April, 1957. and put 
into service on the airline’s present 
inajot routes— Dens cr-Kaiisas Cits. Kan- 
sis Citv-EI Paso and Dcmcr-Fl Paso. 
Cons-airs svill be taken os'cr early next 
sear and operated on the local scrsice 
rnntes in Texas that CAL obtained 
sslsen it absorbed Pioneer Air Lines. 

PAA"s Airfreight Up 

Pan Anicrit-Jii World Airssays' trans- 
.Atlantic airfreight soUime increased to 

2.958.000 lb. during the first half of 
1955. a 39% gain over the same period 
last vear. 

To handle the new business, PA.A 
added a fourth all-cargo flight to its 
sseekly schedule- 


Continental Plans on Jet Airliners 
For Los Angeles-Chicago Route 


Last week, C.AL President Robert F. 
Six appeared to fav or Elcctras or DC-8s 
us er a Boeing jet airliner and Viscounts 
os-cr the piston-engined 1049G, He met 
in San I'rancisco witli membets of the 
carrier’s board of directors to work out 
the S40-million re-equipment program 
and then continued on to Los Angeles 
for talks with I-ock!iecd Aircraft Corp. 
and tlie Douglas -Aircraft Co. His 
sclicdulc did not include a trip to Seattle 
for negotiations with Boeing Airplane 
Co, 

On Sept. 4. Six will fly to Britain n ith 
Capital Airlines President J- II. Car- 
michael and i. B. Franklin, C.AL vice- 
president of operations, for a second 
look at tlic Viscount and to reopen talks 
with Vickers-Armstrongs. He first in- 
spected the medium-haul airlinei in 
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Airborne Radar Speeds Panagra Flights 


By G. J. MfAlIistcr 

Buenos Aires— Pan Amctieaii-Gtacc 
Ainv-ays is anticipating greater scliediile 
.stabilitv- and increased aircraft iitiliza- 
lion through installation of airborne 
radar in its DC-7B and DC-6B fleet for 
lastin American openitions. 

Elfcetiveness of the Bendix RDR-1 ra- 
dar system vv-js demonstrated last week 
in the pre-inaugural flight of Paiiagra's 
DC-7B El Inter Amerieano flight from 
New York to Bnenos Aires and return. 
The 11.066-milc trip was covered with- 
out discernible turbulence altliougli the 
roundtrip flight passed over some of tire 
world’s most rugged terrain and areas of 
iinprcdictabk storm areas. The return 
flight was made in 20 hr.. 2 min., a 
new commercial record. .Actual flving 
time was IS hr.. 2 min. lliis is 3 hts. 
faster than the previous best time. 

First airline to order and use commer- 
cial radar in scheduled service. Panagra 
is equipping its new fleet of 5 DC-7Bs 
and its 5 DC-6Bs with the RDR-1 radar 
vsliich operates in the "X" band (3.2 

Panagra Vice President and General 
Manager Douglas Campbell pointed 
out these advanta|cs; 

• Scheduled reliability. 

• Passenger apjieal. 


One of the major difficulties of South 
American flight operations is tlic uncer- 
tainty of weather conditions, particu- 
larly at night. .A pcrnianciit weather 
front exists along Panagra’s route from 
Pan.ima to I.ima. In addition, pilots 
arc unable to discern at night storm 
centers that crop up suddenlv. Unless 
.1 storm center is discharging lightning, 
there was no way of knowing whether 
a storm ahead is on the aircraft’s couree. 
One mountain in the .Andes range tow- 
ers to 23,000 ft. 

Pilots were forced to slow down speed 
and feel their way thrmigh turbulent 
areas. Schedules were uncertain. 

"Airborne radar is one of the finest 
advancements made in recent years for 
commercial flying botli from the passen- 
ger and pilot viewpoint." Capt. Ernest 
B. Hummel, a Panagra pilot for 1 5 
years, told .Avi.vtio.x AA’kf.k. 

Panagra is plugging airborne radar 
heavily in its promotion of tlie luxury 
DC-7B and tourist DC-6B flights from 
Miami to South .America. 

Plane Damage 

"flbe airborne radar should dispel 
tliose few remaining doubts of potential 
airline customers concerning tfic safetv 
of flight.” say.s Edward G. Beni. Pan- 
agra vice president for sales and traffic. 

Severity of storms has caused exten- 


sive structural damage to aircraft in 
Soiitli .American service, requiring a 
complete overhaul before they can be 
used in comiiicrcial service again. Even 

sufficient damage to keep an aircraft 
out of scnice for a week or two. 

Panagra is proud of its 13 years of 
fataiity-frcc operations, a record they 
feel can be maintained with the use of 
nitbomc radar. 

The carrier conducted a year of evalu- 
ation tests with an .APS-42A svstem in 
one nf its DC-6Bs before a decision was 
made to equip its I1C-7BS and DC-6Bs. 

Panagra selected tbc "X" band be- 
cause if best suits its operations. The 
"X” hand works better in accurately de- 
fining storm areas in the iinme'diatc 
urea. "C" band radar has a greater pene- 

Operation of weather radar system 
depends upon the fact that water par- 
ticles. cither suspended in a cloud Or 
as rainfall will reflect a radar beam to 
ail extent dependent upon the concen- 
tration of tbc moisture. 

Simple Scope Presentation 

A pilot vvitli a iiiiniiiuiiii amount of 
training ejii assimilate weather informa- 
tion quickly because of the planned 
position iiidicator (PPI) scope presenta- 
tion. called iso-eelio eoiitouts. The po- 
sition, inicnsity and extent of the stoim 
cells can be judged quickly and a deci- 
sion made whether to fly around or 
through a storm area can be made with 
confidcnce. 

The contour presentation gives an 
indication of the location of severe tur- 
buleiicc by noting the rate of cliange 
of r.iin intensity. I'Uc rate of cliange is 
liighcst, and the tiirbiilcncc grratest 
vvlicre the liglitcd ring surrounding a 
dark area is thinnest, 'rhese are the re- 

’Ilie Bendix system produces a pencil 
beam wOiicb is stabilized for the roll 
and pitch of the airplane. Maximum 
range' of tbc .systan is 150 miles. A 
switch on the indicator ])ermifs a display 
of ranges of 20, 50 or 150 miles. 

The radar Stans an angle up to 120 
deg. to eitber side of Panagm’.s DC-7B 
during flight and it is ]30ssible to tilt 
the beam to examine otlicr altitudes or 
for genera] terrain mapping purposes. 

On the return flight of Paiiagra's FJ 
Inter Americano, it was possible to 
vvatcli the terrain of the .Andes unfold 
as the flight proceeded from Biicoos 
Aires to Lima. The RDR- 1 also has pro- 
visions for ground beacon nav igation. 

Capt. Hummel demonstrated to 
.Avuiton W'kek how the pilot can fly 
the plane at night while the DC-7B is 
on automatic pilot. The pilot views 


the weather ahead through the smiply- 
dcsigned radar scope and is able to 
maneuver the DC-TB with the Sperry 
.A-12 automatic pilot which can make 
a controlled turn vvitliout losing altitude. 

Total weight of the RDR-1, including 
.iiitenna, indicator, synchronizer, tians- 
inittcr-rccciver and control unit, is 
I4H Ib- 

Penally Plan Sought 
For No Show Fares 

Industry agreement on a penalty 
svsicin for no shows and late reserva- 
tion cancellations will be scinghl by the 
domestic scheduled airlines at a special 
-Air Traffic Coofetcncc meeting to be 
held in Chicago this week. 

ATC members will consider .1 
penalty plan proposed by ,i special 
st'vcn-menibet coinniittec .ippoiiited 
when jfteement could not be leaclied 
at the semi-annual meeting last Mav in 
Boston(AWMayl6. p. 1^1- 

The plan's major points; 

■ If a passenger does not sliovv, he will 
be charged 205^ of the fare for the first 
leg of the trip, with a 52 minimum. 

• If a passenger cancels or changes his 
resenation less than six limits before 
sclicduled departure, he vvill be .w«csscd 
10%, with a minimum of 51- 

• If a passenger has confiniied space 
lie will be required to pick up his ticket 
seven days in advance or by 3 p-m. of 
live next day, whichever is earlier. 

Whatever final form a penalty plan 
mav take, the airlines are ceit.iin to 
establish a system for comballing grow- 
ing abuses. 

Industry officials report that no shows 
base increased from 50 to 60% since 
the discredited reconfirmatinn rule was 
dropped on June 1 5, .At the same time, 
there has been increasing concern over 
late cancellations. 

Fresh Air for Swissair 

Swissair is equipping its entire fleet 
with a new air-freshening device which 
is said to remove all tobacco and food 
odors, decreasing the possibility of air- 
sickness (.AW July 25, p. 123). When 
the device is installed, cigar smoking 
vvill be permitted for the first time on 
Swissair flights, the airline says. 

’live new aid to flight comfort is a 
siiiall metal cylinder conbiining fiber 
glass impregnated with P-6, a hydro- 
carbon which has the property nf 
causing odor-forming .substances to pre- 
cipitate out of the air, leaving the at- 
mosphere fresh- Ibe cartridge treats 
the air as it is moved past by the 
plane’s ait conditioning system. 
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American Disputes Viscount Data 


Performance capabilities of the Vick- 
ers turboprop transport, nhicli Capital 
••\irlinC5’ put in service last montli, have 
been clia'iicngcd by .American .Airlines 
during the New York-I'lorida Route 
Case before the Civil Aeronautics 
Board. Both of the carriers arc involved 
in the ease. 

CAB Examiner Thomas Wrenn, at 
tlie request of American attonicr- /uhn 
Douglas, lias subpoenaed f, If. Car- 
michael. Capital’s president, to prrtducc 
Vickers perfonnance data for consideta- 
tion at tile hearings. 

Douglas made his subpoena renuest 
with tlic charge that Capital'.s New 
York - Washington - Miami Viscount 
schedules proposed in the I'lorida ease 
were in excess of the inaiinfacturet's 
claims for tlic Viscount and ■'cntirch' 
unrealistic." It was pointed out tliat 
the schedules gai c times equal to those 
for tlie Douglas DC-7. 

Ill a prcs'ious request for the Capital 
^'iscount specifications. Douglas dras 
a promise from Carmichael lh.it Ca]iital 
would furnish the petfornianee data on 
uhich it based the \'isconnt schedules 


ViMcolint Traffic Cains 

Capital .\itliiifs reports an average pas- 
senger load factor of 82% for the first 10 
dosx of scheduled service with the Vis- 
count turboprop transport Since Capi- 
tal inaugurated \'iscount service |u1y 26, 
the lowest load factor for the tiirbopiop 
Iras been 73% and the highest 
This compares witli load factors tanging 
froiii -45% to 75% with Constclbtion 


in the I'lorida ease. Wlitn he asked 
for the subpoena of Carmichael, Doug- 
las said the data liad not becit produced 
in three weeks time. 

Cannichael was scheduled to deliver 
II copy of all the specifications relative 
to the iictfonnancc of the Viscount 
TOO-D transport equipped with the 
RollvRotcc Dart 506 and/or 510 en- 
gine that had been received from Vick- 
er.s-Aiiustroii|S. the Viseoimt's mamifac- 
tiircr, lip to Mar. 18. 1055. 


North American Wins Reprieve 


North American Airlines lias been 
granted a sliort reprieve from the tenn.s 
of a Civil Aeronautics Board decision to 
order the carrier out of business (AW 
July 11, p. 107). 

The Board lias nosv postponed the 
effcctiseness of its order to |i\e North 
American an opportunity to ask for 
ludicial tcvicsv, 

CAB postponed resoeation of the 

operating authorits' of tile irregular car- 
rier group until 30 dins after a Court of 
.\ppcals decision if the Board order is 
confirmed. 

The cease and desist provisions of the 
C.AB order arc now postponed until 
• . 30- 

ostponcmciit of the cease and desist 
portion of the order allows North Amer- 
ican to continue its present operations 
and gives the carrier an opportunity to 
seek a further stay from the Court of 
Appwls. 

TTic Board said it postponed the ef- 
fectiveness of its orders in the North 
American compliance case in recogni- 
tion of the irregular combine’s right to 
seek judicial review. In its postpone- 
ment order, CAB made clear that it 
continues to feel that North .American’s 
operations ate in direct violation of the 

North American drew some support 
from Congress in its figlit with CAB in 
the closing day of Congress. Scscnil 
congressmen urged the House Inter- 
state and Foreign Commerce Commit- 


tee to investigate C.AB policies, espe- 
cially those relating to irregular carriers 
and the right of entrs into .lit trans- 
portation. 

In a spcccli on tlie House Boor, Rep. 
Chet Holificld (D.-Calif.) said he feels 
tliat ’’there is no question hut tliat tlierc 
lias been a liolatioii of the Civil Aero- 
nautics Act. but I am not certain as to 
who has been tlie siolator, considering 
the cconoiiiie liohlilcs laid down bv the 
CAB. 

’’’nicre iiia> be a technical viola- 
tion b\ the Ncitih .Ametic-an Airlines, 
but in terms of the broad interests of 
the C.A.A act. «e have prima facie c\i- 
dciicc that tlie Board has flouted the 
interests of Congress and cleariy per- 
verted its power to foster a government- 
protected monopoU by courtesy of the 
federal gosemment." 

In another House speech, Rep. John 
Rooncs' (D.-N. Y.) predicted that elimi- 
nation of North American svill result in 
airline fate increases. 

lie also accused the major -Aineri- 
ean airlines of resisting any investiga- 
tion of fares and said that competition 
bv Notfli .American is all that stands in 
the way of fare hikes. 

Nortli .American reports June traffic 
of -10.847.682 passenger-miles was up 
47% oi’ct the previous June. Traffic for 
the second quarter of 1955 was 66,063 
passengers and 111,584.016 passengcr- 

This compared with 45,771 passengers 


and 73.165,569 passenger-miles in the 
same period last year. Gross revenues 
for the period were 54.059,907. up 
appro.xim.itcly 65% over the second 
quarter of 1954. 

CAB Will Not Expand 
2 Interchange Cases 

Cis'il Aeronautics Board has refused 
to open a general imcstigalion of air 
scrs'ico between the south and the west 
in refusing requests for expansion of 
two Texas-Cahfornia interchanges eases. 

The prospect of a duplicate of the 
long, bitter soutlicni sen'ice to the west 
ease arose when CAB began considera- 
tion of the renewal of a Braniff Airways- 
Ttans W'orld Airlines interchange at 
Amarillo, Tex., and a Continental Air 
Lines route segment between Houston 
and San Antonio. Tlie continental seg- 
ment is a part of a Continental-.Anicri- 
can Airlines interchange between Hous- 
ton and California. 

AVIicn the interchange case opened. 
Eastern Air Lines asked the CAB to 
expand it to a general imestigation of 
scrice between tlie south. Texas and 
California. C.AB asked that Texas- 
Califoniia route proposals be ineluded. 

Scscral airlines objected to expansion 
of the case, but asked to be included if 
it was expanded. C.AB has decided to 
limit the ease to the interchange issues- 

CAB Member Josh Lee disagrees u ith 
the majority decision. Lee points out 
that American .Airlines dominates Texas- 
California sersice and that four inter- 
changes from the soiitli to California 
use .American’s route from T'cxas to the 
West Coast. 

Lee sass tliat "the majority is app.i- 
rentlv unwilling to tty the issue of 
coinpctitise sersicc between Texas and 
California. 

"I think it is a great mistake to pro- 
tect any monopoly at the expense of the 
public interest. " 

Tower Hazard Studied 

•A special svorkiiig group to study the 
eonflict between aviation and radio- 
tclcsision interests in the use of air 
space was created last week by the Joint 
Industrs-Govermnent Tall Structures 
Committee. 

The scscn-niembcr fact finding 
group, appointed bv Civil Aeronautic's 
I'red B. Lee and l''cdcral Communica- 
tions Commissioner Robert E. I^e, co- 
chairmen of the group was directed to 
make its report by Sept. 1 5. 

"The new working group is specifically 
charged with finding way.s to rMuce tlie 
aircraft-tower collision liaxard. It will 
consolidate the early efforts of rivo avia- 
tion and radio-TV fact finding groups 
ivliieli were at odds with each other in 
their final reports to the eominiftee. 
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CAB ORDERS 


(July 21 to July 27) 
GRANTED: 

Purdue .Aeronautics Cqip. -An exemption 
to perform tw*o roundtrip charter flights be- 
hveen Chicago. III., and Keiiora. Ontario. 
Caiiada, pursiunt to agreements with Browm- 
Foimtn Distillers Cotp. 

Traosocean .Air Lines an exemption to 
perfomi one chatter flight from New York 
to Prestwick, Scotland, carrying 33 people 
from Western Slate High School, Kabma- 

Norlh .American .Airlines, Trans National 
Airlines, Trans .American .Airways. Htmi- 
mhere .Air Transport, Great Lakes -Airlines, 
Curtcy Air Transport. Aero Finance Corp. 
and Peninsubr .Air Transport leave to in- 
tervene in the .ACT.A-IM.AT.A commercbl 
charter exchange investigation. 

Ait Line Pilots .Assn, and the Interna- 
tional .Association of Machinists leave to 
intervene in the Eastern-Colonial acquisi- 
tion case. 

Flying 'Piger Line an exemption to per- 
form ten flights in August and eight flights 
in September to New York from London. 
Paris, Bnissels, Bremen. Hamburg, Munich, 
Milan, Rome and Athens pursuant to a 
contract with the Intergovernmental Com- 
mittee for European Migration. 

Continental Air Lines exemption author- 
ity to operate between Houston and .Austin, 
Tex, without restriction for one year. 

Louisville Chamber of Commerce leave 
to intervene in the Loiiisville-New York 
non-stop air service investigation. 

APPROVED; 

Resolutions between various carriers 
adopted by the International Air Transport 
Assn, rebting to Class-B fares between 
.Athens and Istanbul. 

Interlocking relationships between Harold 
B. Seifert and Robert J. Smith and Con- 
tinental .Air Lines, Pioneer .Air Lines and 
Pimiccr .Aeronautical Services. 

•Agreements between Eastern .Air Lines. 
National Airlines and various other carriers 
relating to inter-carrier arrangements. 

Agreement between Slick .Airways and 
Airwork Limited which provides that .Ait- 
work furnish crews for aircraft leased from 
Slick. 

Resolutions between various carriers 
adopted by the Intemation.il Air Transport 
-Assn, relating to special tourist tares for 
travel by Heron aircraft between certain 
points in the United Kingdom and Ham- 
burg and Copenhagen. 

ORDERED; 

California .Air Charter's letter of regis- 
tration suspended for failure to file required 
reports, unless the carrier files the overdue 
reports by -Aug. 10. 

Pan .American-Gtace Ainvays' temporary 
moil rate set at the rate proposed by the 
Board in its show cause order for the 
period starting Jan. 1. 1955. 

Effectiveness of the certificates issued in 
the Statcs-.Alaska Case stayed until .Aug. 26. 
1955, while the Board considers petitions 
for reconsideration. 

Frontier Airliues to show cause why the 
Board should not set a temporarv mail rate 
for the period starting Sept. 13.' 1954, de- 


Air France 1049Gs 

Paris— Air France will put the first 
Luekliccd 1049G Super Constelbtion of 
six on order into North Atbntic service 
this month. 'lEe otlicr five will be de- 
livered bv September, bringing to 15 the 
total number of 1049Cs in Air Francc.’s 
trans-Atbntic fleet, 

TIic new transports will be used to re- 
place tO-49Gs now in operation, which 
ill turn will replace 7-f9G Connies used 
oil routes ill L'tonch AV'est Africa and 
French Equatorial .Africa. 

With ib present equipment, .Air 
France carried 780.000 passengers during 
the first six months of 1955, a 19% in- 
crease over the same period last year. 
Ton-kilometer capacity rose 3.5% dur- 
ing the year’s first half and ton-kilometers 
flown gained 8%. giving a load factor of 
71% against 68.5% in the first six 
inontbs of 1954. Passenger-kilometer ca- 
pacity remained the same as in 1954 but 
passenger-kilometers flown increased 
12%. giving a load factor of 67%. 


signed to provide annual mail pay of 
Sf.281,453. 

DISMISSED: 

Capital .Airlines’ complaint against joint 
fares filed by New York .Airways and North- 
west .Airlines, The C.AB investigation is 
also dismissed. 

Slick Airways Pilots -Assn.’s petition for 
rehearing of the case involving approval of 
the .Slick Airways-.Airvotk crew substitu- 
tion agreement. 


SHORTLINES 


► Great Lakes .AirmoKve, Inc., Ypsi- 
lanti., has been licensed by the Cana- 
dian Air T'ransport Board for non- 
schcduled charter operations beriveen 
Willow Run Airport. Mich., and points 
in Ontario and Quebec. 'Hie autliorixa- 
tion is for three scars, with aircraft 
having a raaxiinum load limit of 6.000 
lb, 

► LACSA, Costa Rican airline, can now 
make traffic stops at San Salvador, El 
Salvador, under a rc’ciprocal agreement 
between the hvo govenrments. Form- 
erly. LACS.A could make fueling stops 
only at San Salvador on its San Juan. 
Costa Rica-Mexico City Convair 340 


► KLM Royal Dutch .Airlines plans to 
start construction of the world’s largest 
hangar in early fall at Scliiplio! Airport, 
Amsterdam. "T’hc hangar is designed to 
accommodate seven DC6 or DC-7 air-- 
craft, plus offices, stores, a canteen and 
workshop. 


► Puerto Rico's San Juan .Air Terminal 
was used bv 592,029 posvengers in the 
year ending June 30- 

► Ametican Airlines ami KLM Roval 
Dutch .Airlines are offering joint ait 
cargo service, with reserved space on 
the trans-Atlantic carrier's DC-6As. 

► Rhein-Main Airport in Frankfurt, 
Gennany, is planning a high-speed rail- 
way connection between the city’s busi- 
ness district and the airline pa.sscnget 
terminal at the field. 

► Seaboard & Western .Airlines’ com- 
mercial freight ton-miles totaled 5,925.- 
447 during the first half of 1955. a 
41% increase over the same period 
last year. The overseas air cargo car- 
rier completed 6,406 ocean crossings 
from the start of operations in 1945 to 
the last day of June, 1955. 

► Trans World Airlines and Eastern 
Air Lines tied their fclelspe communi- 
cations circuits together .Ang. 1 to 
speed interline reservations sonice. 

►Lake Ceuhal Airlines boarded 10,- 
562 passengers in June, a 45.8% in- 
crease over the previous June. Load 
factor was 38.75% compared with 
31.36% for June. 3954, 

► Los Angeles International Airport re- 
ports traffic for the first five months of 
1955 up 25.4% over the same period 
last year. Ait mail traffic was up 18%, 
air freight up 22% and air express up 
30%. 

►Silver City Ait Ferry has carried 131.- 
500 vehicles and 336,500 passengers 
across the English Channel since serv- 
ice started seven years ago. 

► Slick Airways has started scheduled 
airfreight service to the Washingfon- 
Baltimore area from the midwest. Texas 
and the West Coast. 

►Surssair carried 56% more freight 
across the Atlantic in the first half of 
1955 than if did in the same period last 


► Trans World Airlines adds two trans- 
continental schedules «ith Siipcr-G 
Constellations Aug. 1 between New 
York and Los Angeles. 

►Itnited .Ait Lines will expand its 
facilities at Saittle-Tacoma airport in 
a St, 000, 000 program which includes a 
new fliglit kitchen and a hangar addi- 

► Western .Air Lines lias inaugurated 
service at Sioux Falls. S. D.. on routes 
between Minncapo!is-St. Paul and Salt 
Lake City and Denver. 


AVIATION 


(, August 8, 195$ 


105 


EMPLOYMENT OPPORTUNITIES 

1 Er<o 

Werage ) 

DISPLAYCO RATES— UNDISPLATED 

(»trAn til« auntrd ori 1 Kumbfin* -nnuiu ■* 1 (lor 

SINCE 1931 

an integrated combination 
of men and machines . . . 

£fIiw*';DT,"Tc£ 1ek°"£ w. i„a. 



EMPLOYMENT OPPORTUNITIES 


BilDII PRODUCTS DIVISlOH 


[\GliERS and other 


AIRCRtFI TOIL METIRII anO 
lAIIDim GEAR CDAEPOHEirS 


SERVICE ENGINEERS 




mm PRODUCTS division of 

mm AVIATION CORPORATION 


401 Bendii Drive, SDuth Bend, Indiena 


TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 






CONVAIR 

A Division oj General Dynamics Corporation 
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA 


10S 






EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 

f MISSILE GUIDANCE BOMBING NAVIGATIONAL NEW CIVIL AVIATION 

T |1 I* " SYSTEMS COMPUTER SYSTEMS PRODUCTS 



Milwaukee 2, Wisconsin 



106 


EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT OPPORTUNITIES 



has a future for 

ELECTRONIC 

ENGINEERS 

in these specialized fields 

Career-minded men with several 
years specialized experience, 
and preferably with advanced 
degrees, are invited to join our 
rapidly expanding programs in 
industrial and military electronics. 

Address mquiVtes fo: 

Technical fmploymenf Manager 


TEST E9UIPMENTr 


PACKAGING 


FARNSWORTH ELECTRONICS CO. 
Fort Wayne, Indiana 


A division of Inlernotionof Telephone and Telegraph Corp. 



m ENGINEERS and SCIENTISTS 

i 

S Physical t ElcOrical Chcmisls 



Mechanical Division of 

GENERAL MILLS, INC. 








AVIATION 


MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
TECHNICAL WRITERS 




PILOTS 




POSITIONS VACANT 




— 



FOREIGN SERVICE 

PILOTS 



Oil Company 

505 PARK AVENUE 
NEW YORK 22, NEW YORK 




SEARCHLIGHT SECTION 


FOR SALE 

LOCKHEED VENTURA 


BEAUTIFUL II 


COMPLETELY p. 


SPECIALTY ITEMS IN— 


AVIAPARTS INC. 


LOCKHEED LODESTAR 


. CLAYTON LEMON 


WANTED 


AIRPLANES WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER, INC. 


Busishs OPPORTUNITY 



the INDUSTRIAU FLEET for 1955... 


Our congrotulorioni lo the Sun Oil Company ond the pilot 
of its DC-3, Copt. Roy Higgins, winners of the envioble 
Reading Aviation Awards for the Best Exterior and the 
Best of Closs for Multi-fogine Aircroft over 1 2,000 lbs. 


•Xi 


J8.S^ 


i8, Flo. J 


HELICOPTERS 

HILLER 


AVAILABLE FOR LEASE 
OR SALE 


Complete spares for foreign 
operation. Float gear, etc. 





EXECUTIVE 

LODESTAR 

■ AIRFRAME LOW TIME SOH 

• DUAL FUEL SYSTEM 

• DUAL FLICHT INSTRUMENTS 

• WRIGHT I8J0-56 ENGINES. ZERO 


Leetvard 

AERONAUTICAL 


WORKS 

SUPER-92 

Wright Pratt Whitney 

RI820 RI830 

-202, -S6, -72 -7S, -92. -94 





SEARCHLIGHT SECTION 


DC-3 



AVAILABLE FOR IMMEDIATE LEASE 


ContocI Our Leasing Division of 



TEST CELL FOR SALE 

$19,500.00 

Immediate Delivery 
from PAC 

AIRW°0R°K rORPORATION OF FLORIDA 

5245 N. W. 36ll< S(. Mioiri Springs, Fin. 
Mlnmi 88-3467 

PAC Warranty — PAC Quality 
Pacific Airmotive Corporation 

“Take a Heading for Reading ” 

F4»n THK IIKST 

MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION 
UEA»I->'G AVIATH»> ?S.^syi.vasia 

11 SPECIAL SERVICES to the AVIATION INDUSTRY 

1 PARTS & SUPPLIES 

1 INSTRUMENT SERVICE 


— R. K. Brown Co. 

PARTS SPECIALIST 

I STROMBERG 
1 INJECTION 
I CARBURETOR 

CAABUMTOIU PARTS ASSEMBLIES 
I CARBURETSRS SUPPLIED IN REPAIRABLE 
CONDITION OR OVERHAULED 
AND CERTIFIED IT CAA APPROVED 

-A PARK AVI. EAST RUTHERFORD. N. I. 


PORTABlES L CnlNDERS 

Z GOV T. APPROVED REPAIR STATI 

HP AERO E^^geM 


INSTRUMENT 


SPECIAL SERVICES 
AVIATION TnDUSTRY , 


ONLY >Vi HOURS PROM N. Y, 
PORTLAND, ME. 

QUICK SERVICE ON 
100 HOUR INSPECTION 


NORTHEAST AVIATION 


REMMERT-WERNER. Ine. 


AIRCRAFT DEALERS 


EXECUTIVE & AIRUNE AIRCRAFT 
LEASES. SALES 6 FINAHCIHG 


CONSULT LUND FIRST 



PARTS & SUPPLIES 


NAVCO 


AVIATION WEEK, 


ADVERTISERS IN THIS ISSUE 




COMPONENT— PRODUCT 

Qualification £ Reseaich 


TESTING 



TEST EQUIPMENT 


ENGINEERED AND CUSTOM BUILT 





AERONAUTICAL ENGINEERS 
AEROOYNAMICISTS 

Openings are available for 
Wind Tunnel Test Engineers to 
work in two supersonic wind tun- 
nels and one hypersonic wind 
tunnel (under construction) as 
Test Project Engineers. Duties 
include responsibility for pre-test 
planning, colibration, test super- 
vision, data reduction and report 
preparotion. 

This is an unusual opportunity 
to participate in diversified types 
of tests and to gain experience in 
testing techniques, use of elec- 
tronic test equipment, IBM and 
electronic data hondling ond com- 
puting, automatic machine plot- 

Present work week 48 hours 
(5 days) with overtime compenso- 

Airmoil your summary of quoli- 
fieotions to: 

CALTECH 

JET PROPULSION LABORATORY 

4800 Oak Grove Drive 
Pasodena 3, California 


AVIATION WEEK, 


8, 1955 


113 




EDITORIAL 


The Air Traffic Conlrol Problem 


The steadily increasing dcnsit\ of air traffic is a gra'c 
problem facing both civil and niilitarv- aviation. Air 
traffic already has badly orcrloadcd the federal airways 
system, and its rate of growth is outstripping the pace of 
technical and political progress in developing new and 
more efficient traffic control mcthocls. 

This traffic snarl poses these serious threats to civil 

• Further restriction of civ ilian private flving such as 
the high density traffic zone recentlv established in the 
Washington. D. C., terminal area. 

• Kconomic limitation on the growtli of airline 
revenues because of the inability to move more aircraft 
in and out of heavv traffic terminals, particularlv in bad 
weather. 

Air Defense Hazard 

For tlie military, air traffic control limitalions now 
interfere with and seriously liamper efficient jjcrformance 
of .\ir Defense and Strategic Ait Commands’ missions. 
For example, many all-weather jet fighters defending 
New York City have to ■‘scramble" TO miles out to sea 
at low altitude before they can do a maximum climb to 
intercept altitude in order to avoid a heavilv-travelccl 
federal airway. The lieavv volume of militarv training 
and of off-airways fly ing now makes it necessatv to con- 
trol traffic in large areas and not just along the narrow 
airwavs bands. 

l-’or both military and civil aviation, tire combination 
of increasing traffic and a DC-3 era traffic-control svstem 
create a terrible safety hazard. Mid-air near misses arc 
becoming more frequent. Air 'I'ransport Association ran 
a "near-miss’’ survey for several months recentlv and 
found airline pilots reporting an average of four "near 
misses ’ daily. 

N’ot long ago two Strategic Air Command B--17 forma- 
tions combed througli each other inadvcrtenllv at night 
in a bead on pass. In the gloom and at the 1.200 mph. 
closing speed, the formations liad no warning. Oirlv 
extreme good luck prevented airything nrote serious 
than bent jet engine pods and clipped tail fins, 

•Airline pilots flying on \'OR tadials, 15 degrees apart, 
have found themselves on collision courses when 
approaching terminal areas. 

There appear to be three trends that offer some 
lU 


immediate improvement in air traffic control safety 
and efficiency: 

• Increased use of radar, both for large area and 
en route control, as well as in the final approach zone. 
The integration of USAF’s air defense radar system and 
the development of a joint military-civil airborne radar 
transponder will do much to speed efficient radar traffic 
control, 

•Better air-to-ground communications, lire \'HF 
frequencies are badiv dogged now. With the high 
approaches of modem transports, it is not unusual for 
an airline pilot trying to contact \\''ashington approach 
control to be blocked out bv transmissions on the same 
frequency at Cleveland. Remote \'HF stations, as now 
used in the N’evv York area, arc a help, but it seems likely 
that the airlines will have to give np mans of their com- 
pany radio frequencies to alleviate this problem. Mili- 
tarv conversions to UHF also will lielp. 

•Belter altimeters for botli military and civil aircraft, 
,\t the dO.OOO-ft altitudes where militarv jets operate, 
pressure altimeters are not sufficiently accurate. On 
civil aircraft at lower altitudes the varieties of pressure 
points, depending upon the terrain, for altimeters 
produce cockpit instrument variations that further com- 
plicate the altitude separation problem. 

Action Urfjently Neederi 

Blit even more acute than an\ of tliese specific points 
is tire need for a unified ap|3roach to modernizing the 
federal ainvays svstem and to l>atking the best technical 
developments available. 'Ilic establishment and opera- 
tion of the federal airwavs svstem is the legal responsi- 
bility of tlie Civil Aeronautics .Administration, in the 
post-war seats, the C.AA airwavs operations have drifted 
in twin currents of technical obsolescence and bureau- 
cratic lethargy. 

AVhat little progress was made usuallv came only after 
militarv and airline prodding. .\ much more vigorous 
approach to the grave problem of air traffic control is 
necessarv now if aviation is to avoid the tragic con- 
sequences of more mid-air collisions, economic strangu- 
lation of airline revenues and blunted efficiency of 
Strategic .Air Command and Air Defense Command 
operations. 

—Robert Hofz 
AVIATION WtEK, Auaust B, H55 


Building, | 
not avoiding, | 
the difficult relays 


Some firms simii unusual products, deal only witli sirimiurit 
units . . . tlif ones with iio design chaliengo. At Leucli Relay 
Divi.sion. on fire other hand, we are interested in the uiuisu; 

.And we’re parlieularly well eipiippetl to liandlc your 

uimplex relay problems, beeause we ean call on the specialized taleiils 

of our three companies . - . all OiXTatiiig under the 

Leach Coriioration’s cciilnilhcci rcsi>oiisibililij. 

Here, for example, are three loiic-standing aircraft problems 
and tlie Leach Relays . . - each a complete, hermetically 
sealed control package - . . tliat solved tliem . . . 


one phasi of LEACH leadership 



LEACH'S ANSWER .,.9243 Phasc- 
Seiiuence Belay, which includes a 

Irol svvitclics. Unless the predeter- 
mined phase sequence is applied at 
normal voltage, the relay will not 
allow the main contactor to close. 


IN THE AIR . . . relays* 
must operate from low- " j 
level indicators (e.g., thermocou- 
ples, subminiaturc tubes, sm.all slip 
rings) and shock resistance is vital. 
LEACH’S ANSWER . . .9262,acom- 
bination of relay and magnetic 
amplifier, is sensitive to 1 milliwatt, 
is immune to sliocks as great as 50 g. 
In addition it is compact and light, 


age input drops, but the 
liack EMF they generate holds nor- 
mal relays closed for 15-30 miiuilcs, 
LEACH’S ANSWER. ..92-17 Close- 
Differenlial Relay, a combination 
of maguetic amplifier, rectifier, and 
relay vvliicli warns the pilot of any 
drop as small as 5 volts. 


LEACH 


UACH ABUT OlVISION 
PAIMSA GCNSAArOA OlVISION 
iniT PRKISe POWER OlVISION 


CORPORATION LOACH RELAY DIVISION 


S9IS AVAION tOULtVARD, LOS ANCEIES S, CAIIFOANIA 


IE lAEOsarotr , . 


OIStIKI OiriCES ANO 


to insure your 
system performance 

Sei vomeclianisms’ versatile line of Trans- 
ducers are proven components. Thousands of 
these precision-built standard and semi- 
standard components have been produced 
and are used in Servomechanisms’ own sub- 
systems for many of today’s most advanced 
fighter aircraft. In addition, they are being 
specified in experimental and prototype air- 
craft and missiles of tomorrow. 

These massed-produced transducers have 
met all applicable MIL and USAF specifica- 
tions. Outstanding features include: repeat- 
ability of performance, ease of maintenance, 
complete interchangeability and maximum 
reliability . 

Servomechanisms’ proven ability to 
anticipate and interpret our customers’ needs, 
to design to specifications, to produce in 
quantity and to foUow-ttp throughout the life 
of the delivered equipment, all add up to a 
complete service. 

SERVOMECHANISMS' TRANSDUCERS ARE 
USED IN CONJUNCTION WITH THESE SERVO- 
MECHANISMS' SUB-SYSTEMS. 




MASTER AIR DATA COMPUTER 

Provides a single coordinated 
source for input information 
rccjuired by na\igation, fire con- 
trol, and flight control systems. 


Write for data 
brochures 
cn Servomechanisms' 
Transducers. 


Eastern Division: Post and Stewart Avenues, Westbury, NewYork 

Components Division: 625 Main Street, Westbury, NewYork 
Western Division: 12500 Aviotion Bivd., Hawthorne, California 

Canadian Subsidiary: Industrial Electronics of Canada Ltd. 

83 Torbarrie Road, Toronto 15, Ontario, Canada 
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